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Information on streamflow, precipitation, and potential evapo-
transpiration is necessary input to a continuous watershed model. 
The data available to provide this information, however, contain 
inherent errors. These errors are introduced while measuring, re-
cording and processing the basic data and in using that data to re-
present conditions pertaining to the watershed being modeled. The 
parameters which are sensitive to errors in the data would be diffi-
cult to correlate to physical characteristics of a watershed. This 
correlation is necessary for application of hydrologic models to 
ungaged watersheds. This study is therefore on the effects of data 
errors on model calibration rather than on the direct effects of the 
errors on simulation. 
For example, there is no means to determine the true accuracy 
of point precipitation as measured by a gage (20). Rainfall, further-
more, is noted for its variability in space and time, and this often 
makes the determination of the total rainfall on a watershed from a 
gage placed at one point approximate. This spatial variability, which 
is more pronounced in short duration thunder storms, may not be 
entirely real, but instead may be a result of errors in point rain-
fall measurement (19). It is virtually impossible to make an accurate 
assessment on the error in estimating watershed precipitation from 
gage precipitation since the true precipitation on the watershed can 
not be determined. It is, however, methodologically easier and also 
important to assess error present in the point precipitation data. 
Streamflow is the most reliable data of the three types pre-
viously mentioned. During normal flow periods the stream gage is 
usually representative of the actual flow which occurs. The stream 
gage has generally been calibrated for the cross-section within the 
immediate channel. However, when the cross-section is changed due 
to over-bank flow errors may be introduced in the extension of the 
stage-discharge curve for a particular gage. A major flood may also 
change the channel shape and therefore introduce errors into the 
total stage-discharge curve. 
Potential evapotranspiration (PET) is different from the above 
two data types. PET may be estimated from various empirical equations 
such as Penman's equation and Hargreaves equation (8). Use of pan 
evaporation data is also a common method of evaluating the PET. The 
same problem is present in using pan data as with precipitation in 
that pan data may poorly represent PET over the watershed and the 
pan data itself may have errors. Still another method is a lysimeter 
which can be employed for directly measuring the evapotranspiration. 
Each of these methods may produce different results. At this point, 
a statement of which method is best would be impossible. It suffices 
to say that different methods are currently being used and that the 
results vary. This leads to the conclusion that the method used 
can affect the prediction process and the parameter values used in 
modeling. The degree to which this variation affects the model para-
meters and simulation will be discussed in the following chapters. 
To determine the effects of errors in the data on model para-
meters , it is necessary to compare results between using true and 
erroneous values of the data. The strategy of this study is to 
develope an "error free" data set, and the parameters calibrated 
from this data are hereafter referred to as the "base set". These 
base set parameters serve as a control to compare with the variations 
caused by errors introduced in the data. As depicted in Figure 1, 
a base set of parameters is developed using precipitation and 
calculated PET data as input. The parameters are optimized using 
a pattern search procedure with minimum average absolute error 
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The major goal in hydrology is to predict watershed hydro-
logical response. For an ungaged watershed, this implies the need 
to correlate the parameters of a hydrologic model to measureable 
watershed characterisitcs. However, the hydrologic data (i.e., 
precipitation, streamflow, and evapotranspiration) which are used 
to determine the above mentioned parameters contain errors as 
depicted on Figure 2. A great deal of research has been devoted 
to their origin and magnitude. The following sections discuss 
the findings and conclusions of this research on each of the three 
types of hydrologic data listed above, 
Precipitation 
Precipitation measurements have often been accepted at face 
value although there is little known of how to assess the error in 
measurement due to the type of raingage used (20). The assumption 
that recorded data are entirely accurate is made by many people in 
everyday work. While there is no means of measuring, to a known 
high degree of accuracy, the quantity of precipitation that falls 
at a particular point on the earth's surface (20), being aware of 
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Data Types 
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The. effects of random errors in precipitation measurement 
have been the subject of considerable research although, according 
to Rodda (20), they tend to be compensating in the long run. 
Systematic errors appear to be less common but can induce more 
serious errors in optimized parameters. One case is the extra-
polation of precipitation from a distant gage to a watershed (20). 
Rodda also discusses the difficulties with specific rain gage types 
and the errors associated with each. The main cause of systematic 
measurement error is wind which occurs during the period of pre-
cipitation. Kurtyka found wind caused errors to be negative 
(20). 
Dawdy (6) has presented a fairly detailed analysis of the 
considerations for evaluating urban hydrologic models and has 
evaluated the effects of random errors in the data. He states, "If 
a fitting process is used the parameters will deviate from their true 
values in order to minimize the deviations between the simulated 
and observed records as specified in the objective function" (6). 
The fitted model parameters would then deviate from their popula-
tion values because of the random errors in the data. Dawdy made 
has study by intoducing a random error with mean zero and standard 
deviation of 10 percent to all rainfall values. The adjusted data 
were used to calibrate a similation model to obtain a parameter set. 
This parameter set was then compared to an "optimum" parameter set 
based on the original rainfall data. Dawdy concluded that the 
impact of errors on the simulation process depends in part on whether 
the error is a random error of a quantity which is measured or 
whether the error is in the use of the index which is an approxima-
tion to something which cannot be measured (6). Point rianfall is 
measurable and is used as an index to basin rainfall. The model 
may have been calibrated to one set of precipitation data which 
determined the "best fit" of the parameters. Serious errors in 
simulation may develop when using these "best fit" parameters with 
another period of precipitation which contains events that are not 
adequately represented by the index. 
Analysis of random data errors was also presented by Ibbitt (12). 
He assumed an "error free" set of precipitation data and obtained 
an optimum set of "base" parameters in the same method used by Dawdy. 
The error distribution was assumed to be normal with the mean being 
that of the "error free" data and a standard deviation of 10 percent. 
Negative values of precipitation were rejected and either zero or a 
value equal to the smallest non-zero quantity that could be measured 
was substituted (12). A major difference between Dawdy and Ibbitt 
was in the treatment of potential evapotranspiration as discussed 
in the last section of this chapter. A major conclusion by Ibbitt 
was that the variation in the final parameter values for fittings to 
error-contaminated data were no greater than for the error free case 
(12). The value of the fitting criterion was found to depend largely 
on the errors in the runoff record. This would stand to reason when 
the optimization function is some form of minimizing the difference 
between observed and simulated streamflow. 
Huff and Changnon have presented data showing a definite 
variation in intensity over raingage networks in Illinois (11). 
The gage network is much more detailed than would normally be 
encountered in a hydrologic investigation. With this type of 
information it is apparent that distributing point rainfall from 
one or two gages can induce sizable errors, the sign of which would 
probably depend on the location of the gage relative to the storm 
center, and might be either random or systematic, depending on other 
factors such as orographic influences. 
The effects of precipitation error on derivation of unit 
hydrographs was presented by Laurenson and O'Donnell (14). Their 
general approach was: (1) to set up a true rainfall-excess hyeto-
garph and a true unit hydrograph, both synthetic but of reasonable 
shape; (2) to determine the true surface runoff hydrograph by con-
volving the true hyetograph with the true unit hydrograph; (3) 
to introduce known reasonable errors into the true hyetograph or 
true runoff hydrograph, or both, thus producing an erroneous 
hyetograph or an erroneous runoff hydrograph or both; (4) to apply 
the various methods of derivation to the erroneous hyetograph or 
erroneous runoff hydrograph or both, thus deriving the erroneous 
unit hydrograph; and (5) to compare the derived erroneous unit 
hydrograph with the original true unit hydrograph, and to compute 
various measures of the error it contains. 
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Four methods of derivation of the unit hydrograph were then 
compared. These methods were 1) harmonic analysis method (O'Donnell 
1966); 2) discrete Laguerre function method; 3) least squares 
regression analysis; and 4) two parameter gamma distribution 
method. In only one case, the use of the Laguerre function method, 
was the shape of the hyetograph a major contributor to error in 
the unit hydrograph derived. 
Hershfield has investigated the pattern of the rain gage 
network in a watershed and the influences which this pattern has 
on the calculated rainfall distribution (10). The conclusion was 
that the location of the gages was more important than the gage 
density. This coincides with the conclusions of Rodda (20) as to 
placement of gages, 
The effect of precipitation gage network density on storm 
pattern definition have been presented by Brandsetter and Morgan (2). 
A procedure was developed and presented for evaluating the gage 
network density. Storm evolution was investigated using a 20-gage 
network over a 10-square miles area, Brandsetter and Morgan conclude 
that any single gage within the watershed is as representative of 
the area means as any other, provided that there are no systematic 
effects (2). Their finding is that at the locations investigated, 
the density of gages required for urban storm drainage design does 
not have to be more than 1 gage per 10 square miles at the maximum (2). 
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Streamflow 
Of the three types of hydrologic data used, streamflow data 
is probably the least prone to error (20, 5). Measured streamflow 
data is compared with simulated streamflow data to determine the 
"goodness of fit" of a predicition model. In using deterministic 
models, the relationship of input to output is such that, once input 
is known, the output is wholly predictable. If there are errors in 
the observed data, there will naturally be errors in the simulated 
record. 
Dawdy has investigated the significance of random errors 
in streamflow data on the parameters used in a simulation model 
(5). Dawdy first optimized a set of parameters to data which was 
assumed "error free". This data was used as a "base set" for later 
comparison. Random errors with mean zero and standard deviations 
of 5 and 10 percent were applied to the original record. These 
error distributions for the mean daily discharge were determined 
from the U.S. Geological Survey (1961) ratings of stream gages. 
The interpretation is that a gage rated as "good" will have a 
standard deviation in mean daily discharge of 5 percent. Peak 
discharge is measured less accurately than mean daily discharge. 
As stated by Dawdy, peaks that are "fairly well" defined by dis-
charge measurements (peak flows are no more than twice the highest 
current meter reading) have a standard error of approximately 5 
percent. When not so defined, the peak flows are computed by means 
other than extrapolating rating curves, such as by the slope area 
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method. The standard error would then be about 10 percent. 
It was concluded by Dawdy that estimates of model parameter 
values are not as sensitive to random errors in streamflow as they are 
to errors in precipitation. This may be explained by observing that 
errors in input (precipitation) may be magnified because a precipita-
tion excess is used in the routing and any absolute error in input 
becomes an absolute error in the precipitation excess prior to 
routing. An example of error magnification would be when the excess 
is defined as all precipitation above a constant value. Another 
example of this magnification occurs with the use of the type of 
infiltration function shown in Figure 3. In either case, the error 
present in the precipitation data will represent a larger percentage 
in the excess than in the total precipitation. 
On the other hand if the excess is defined as a percentage 
of the total precipitation, then errors in the precipitation will 
be transferred proportionally to the excess. The objective function 
for optimization is usually stated in terms of some comparison with 
streamflow. Therefore, error in the streamflow would be transfered 
proportionally to the output of the model (5). 
Errors in input data cause errors in different portions of 
the model than do errors in output data. Random, unbiased errors 
in input usually are compensated by adjustments in the parameters 
associated with the loss function (infiltration, interception, and 
detention) if a long enough record is used (5). Similar errors 
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Figure 3. General Infiltration Function 
the routing function. 
Ibbitt has also investigated the effects of random data 
errors on the parameters of a watershed model (12). By using 
the data from Dawdy and O'Donnell (1965), Ibbitt introduced a 
random error. The adjusted value was taken from a normal distribu-
tion of 10 percent. Negative values in streamflow were treated in 
the same manner as those in precipitation discussed previously. 
Ibbitt found that the larger errors were generated by errors 
in the streamflow data. It was noticed that the parameter values 
varied about the true parameters values based on the parameter 
sensitivity to output (12). This would stand to reason because the 
more sensitive parameters would tend to have larger perturbations 
about their means than the less sensitive ones. 
Evapotranspiration 
Estimation of evaporative losses are becoming more important 
due to the increased use of water and because evaporation is a 
major factor in the availability of runoff. To properly simulate 
streamflow, estimates of potential evapotranspiration are essential. 
Jobson (13) has investigated the effects of time averaging 
the meteorologic parameters of wind speed and temperature on the 
computed evaporation (13). Averages of 30 minute data over periods 
of 3 hours, 1 day and 1 month were used in conjunction with a mass 
transfer formula shown below. 
e = N u (e - e ) (1) 
o a 
where: e = evaporation rate 
N = mass transfer coefficient 
u = wind speed 
e = saturated vapor pressure corresponding 
to temperature of the water surface 
e = vapor pressure of the air 
Due to the rapid fluctuations of the values on the right side of the 
equation, the use of average values could introduce a sizeable error. 
The conclusions reached were that using the 3-hour or 1-day averages 
produced very little effect on the mean error. Larger variations 
were indicated for the monthly averages (13) . These larger errors 
were a result of the convariance of the wind speed and vapor pressure 
and temperature. The variance of the error (simulated minus observed) 
distribution was reported to increase by a factor of more than 6 
as the averaging time increased from 3 hours to 1 day. For averag-
ing time larger than 1 day the variance of the error distribution 
increased very slow. 
In investigating constant bias errors and random errors in 
potential evapotranspiration (PET), Parmele found that a constant 
bias of 20 percent in PET has a cumulative effect and results in a 
considerable error in simulated hydrograph peaks (13). The use of 
a random error did not influence the streamflow prediciton to a 
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measureable amount. 
Using a positive bias of 10 percent on the PET decreased the 
total streamflow by 1 to 3 percent. A negative bias of 20 percent 
resulted in an increase in streamflow of 2 to 7 percent. When a 
random error of up to + 50 percent of daily ET was introduced along 
with the bias it did not significantly change the total predicted 
flow. The soil moisture conditions were either too low, resulting 
in an under prediction of flow from the positive bias, or too high 
resulting in an over prediction of flow from the negative bias. 
The results are not very different from those presented by Crawford 
and Linsley (1966), although Parmele's results are more detailed on 
the necessity of using representative PET data for streamflow simula-
tion. 
Both Ibbitt (12) and Dawdy (5) have treated errors in PET 
as random errors. Although Dawdy does not discuss the detailed 
affect of the PET error on model output, Ibbitt explains why the 
effects are much less by noting that the error will have no effect 
if the available soil moisture will allow evaporation of an amount 
less than that which could be evaporated (12). For example, if the 
correct value for PET is 3 millimeters (mm) and the error value is 
2.7 mm, the error of 0.3 mm will have little effect if the avail-
able moisture will only allow an actual evaporation of 1.0 mm. In 




Data Error Synthesis 
This chapter explains the basic objectives of this research 
study in building on the previous research outlined in Chapter II. 
There is a definite need to investigate errors which may be intro-
duced into runoff simulation due to poor calibration as a result 
of erroneous information on precipitation, streamflow, and/or 
evapotranspiration. If, within the present "state of the art", 
it can be determined that errors in the data do not affect the 
predicition process, then more effort could be directed toward 
improving the predicting model. If, after all points are considered, 
benefits from improved predictions are less than the cost of improv-
ing the model, then it would be a misuse of technology to attempt 
to sophisticate the process any further. 
Precipitation 
The effects of random errors as discussed by Dawdy (5) and 
Rodda (20) have been investigated. Therefore, two additional types 
of errors are investigated in this study. To do this, adjustments 
to the hourly rainfall record associated with the largest storm of 
the year were made by multiplying the measured storm data by 0.7, 
0.8, 1.1, and 1.2. 
Since flood peaks are often of particular interest in hydro-
18 
logic simulation and efforts to match them may strongly affect the 
estimates of parameter values made in model calibration, the effects 
of errors in measurement of precipitation during the largest storm 
was also explored. 
A third type of error is the systematic type discussed by 
Rodda (20). This type of error could result from local meterological 
conditions, orographic effects, or consistently low rain gage catch 
efficiencies. For the purpose of the present study, adjustments 
to the existing precipitation record were made by multiplying the 
measured data by 0.8, 0.9, 1.1, and 1.2. This was to allow an 
assessment of the effects of errrors in basin precipitation of -20 
percent, -10 percent, + 10 percent, and +20 percent. 
Streamflow 
The effects of random errors in streamflow, as discussed 
previously and in the literature (5,20), is to increase the error 
between the simulated and measured hydrographs. If the random 
errors are not serially correlated and are introduced on a daily 
basis they will produce perturbations on the output hydrograph as 
shown in Figure 4. This type of error has been investigated rather 
thoroughly and shows generally that random errors may be compensated 
in the calibration process (5,20). 
To build upon these investigations, it would be helpful to 
obtain some quantitative measure in those cases where extrapolation 
techniques were used to extend the rating curve for peak floods. 
It is possible that a systematic error could be introduced into the 
m 
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Error on Hydrograph 
data by using an extrapolated rating curve. For this study, errors 
were introduced in the streamflow recorded for the three largest 
peak events during the year. Initially it was felt that a value of 
flow corresponding to the channel capacity should be used as a lower 
limit for the adjusted streamflow data. However, since the objective 
of this study is to assess the effect of errors in streamflow due to 
errors in extrapolating the stage-discharge curve, a lower bound for 
adjustment was selected so that at least three events within the 
year would be included. All flows above this lower bound were ad-
justed by + 20 percent and - 20 percent. The results of introducing 
the above errors into the streamflow record are presented by Chapter 
V. 
Potential Evapotranspiration (PET) 
The investigation of random errors in evaporation as dis-
cussed in the literature is helpful but does not give a practical 
insight into relaistic errors and their effects on the simulation 
process. As discussed in reference 1, there are various empirical 
methods of calculating potential evapotranspiration. The variation 
in each of the methods is illustrated on Figure 5 and 6. 
Three forms of PET data were used in this study. These 
were, 1) computed daily PET (Hargreaves 1971), 2) 20-year daily 
average of the calculated PET, and 3) daily pan data. Comparisons of 
2 and 3 with 1 are presented in Chapter 5. In addition, the pan 
data was adjusted so that the yearly total would equal that of the 
21 
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-rî -" 
1 1 1 1 L _ l . l 1 I 1 1 
- -
0 — 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
A V P M B I ' «t«i ly i».t . '! i! i: i l ««v»i».rrmi.-'iiir;)r!o:i (I'h'.Tj i>. * r s s i m n t n l tij- A h - - I I I IC! .T R r m v i t i c ili»<'iv-ri>ot»ii K r n x s - l i ^ i n i e an>l 
• x c o m i ' U t e J liy t'n- I V n u i a n , v a n l ' . u v c l . uni l l . S . W r u t l i r r I t u r v a u nii ' ihixlH. 
Figure 5 . Comparison of Daily ET Calcula ted by Various 






Average dully i«ot»-ritial era [transpiration {l'KT) as i-stirnnted by a lysiineter gruwiiis tlwp-roolcd pTUsa-legume and 





diiily i«>(ciiii:it fv;»|»«tr:insiilrntl'-n il'I'T) o.t i'>tinuit<il by a lys imr te r t rowing div|»-riH>ttil pm* 
as mni(>M(t-d l<y ttu- (iruxsl, Strjilu'Us-Mi'Wiirt, Turc , Jr i iscn-Ilnlsp, mill Mukkiuk methods . 
Figure 6. Comparison of Dai ly 
ET Ca lcu l a t ed by Various Methods (Reference 1) 
-^—^—> 
23 
calculated data. This was done in an effort to determine the effects 




This chapter describes the watershed, the simulation model, 
and the hydrologic data used. Detailed information concerning the 
simulation model is not included, but a brief description of the 
parameters used and the optimization criterion is provided. 
Watershed Description 
The Camp Creek Watershed is located south of Atlanta, Georgia, 
covering parts of three counties (Fulton, Clayton, and Fayette), and 
has a total area of 17.0 square miles. The watershed extends north 
from State Highway 85, where the stream gage is located, to Godby 
Road and east and west from the town of Riverdale to National Highway 
(Figure 7). 
The area is fairly hilly with an average elevation of 920 
feet above sea level. The land ranges between a maximum elevation 
of 1,000 feet above sea level to a minimum of 840 feet above sea 
level. 
Approximately 80 percent of the surface soil of the water-
shed is in the Appling-Cecil Association. The remaining 20 percent 
is mainly from the Congaree-Chewacb-Wickham association (22). 
The soil association and respective permeabilities are shown in 
Table 1. 
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Figure 7. Map of Camp Creek Watershed 
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Table 1. Camp Creek Soil Associations and Permeabilities 
Soil Permeability Permeability 
Class in/hr 
Cecil-Lloyd-Appling Moderate 0.6-2.0 
Appling-Cecil Moderately Rapid 2.0-6.0 
Congaree-Chewacb-Wic :kham Rapid 6.0-20.0 
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Camp Creek Watershed is located in the area which has 
relatively long, warm summers and short, mild winters, with 
moderately heavy rainfall (22). These conditions have been res-
ponsible for considerable leaching of soluable materials as bases. 
The less soluable material and collodial matter have been trans-
fered down through the soil. 
Model Description 
The continuous watershed model used is the Georgia Tech Model. 
The concepts of the model originated with the Stanford Model (3) 
and Kansas Model (17). The Georgia Tech Watershed Model was programmed 
by Dr. A. M. Lumb. The major elements of the model are shown on the 
attached flow chart, Figure 8. 
Precipitation and potential evapotranspiration are the major 
data inputs to the model. Within the model, precipitation is stored 
in the three surface storage and three soil mositure storages depicted 
in Figure 8. A list of the input parameters and their definitions 
are included in Table 2. 
The optimization objective used throughout this study was to 
minimize the sum of the absolute errors between the observed and 
the predicted daily streamflow. This objective function is used 
because the watershed has a fairly constant base flow with peaks 
throughout the year. 
Optimization is accomplished through a direct search tech-
nique called Pattern Search (4). A flow chart of Pattern Search 
is included as Figure 9. The technique starts at an arbitrarily 
28 
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Figure 9 . Flow Chart of Pat tern Search (cont) 
selected base point as defined by the initial parameter values. The 
distinguishing feature of Pattern Search is in the selection of 
trial points. There are two types of adjustments, local excursion 
(LE) and pattern move (PM). 
The local excursion consists of a limited univariate search 
such that only a single parameter is adjusted by a small increment, 
DELTA. Upon completion of the local excursions for all parameters 
selected, a pattern move is made. The direction of the pattern move 
is determined from the information gathered from the local excursion 
for each parameter. Each parameter is altered in the direction in-
dicated by the most successful local excursion. The process is 
repeated with the specified DELTA until the objective function can 
no longer be improved. At that point a resolution is made which 
divides the current DELTA by two and the procedure continued. 
Data Preparation 
The streamflow, precipitation and evapotranspiration data 
for the Camp Creek watershed were stored in a Fastran drum file 
on a Univac 1108 computer. 
Two precipitation gages were initially used, one located 
at the Atlanta Airport just north of the watershed and the other 
located at Jonesboro, Georgia. The airport gage is a continuous 
recording gage and the Jonesboro gage is a storage gage. 
In conjunction with the Georgia Tech model, a data manage-
ment program is used to weight precipitation by the Theisen method 
for up to 15 rain gages for a particular watershed. A flowchart 
of the data management process is shown in Figure 10. Other 
options which may be employed are reading data from cards or drum-
file, eliminating various portion of data which are not desired, 
creating new files, punching cards in various formats for input, 
and weighting up to 15 precipitation gages with the end result 
being one set of precipitation data which represents the distributed 
rainfall over the watershed. The management program was used to 
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CHAPTER V 
ANALYSIS OF RESULTS 
In presenting the results it will be helpful to refer back 
to Chapter I which outlines the general objectives of this study. 
As discussed previously a "base set" of parameters was first obtained 
by optimization using precipitation and caluclated ET data as input 
to the Georgia Tech Watershed Model. Of the ten years of available 
data, water year 1961 was selected for this study because it con-
tained the largest flood of record. The optimum parameter set is 
shown in Table 3 along with the associated average absolute error 
in daily flows (CFSD), the number of pattern moves necessary, and 
the number of resolutions performed on each parameter. A calcomp 
plot of the observed hydrograph and simulated hydrograph is included 
on Figure 11. 
A resolution of 1 means that an improved value of the objective 
function could not be found with a DELTA of 10 percent for each para-
meter and that the current adjustments were at the 5 percent level. 
A resolution of 2 means the same as the above except at the 5 percent 
and 2.5 percent levels. For this study an accuracy of at least 10 
percent was considered to balance the tradeoffs between improved 
values of the objective function and increased computer costs. 
variations in the parameter values less than 10 percent are assumed 
to result from parameter interaction and a lack of resolution of the 
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Table 3 . Optimum Parameter Values for Camp Creek 
Watershed for Water Year 1961 
Absolute Error = 6.1366 
Number of Pattern Moves = 3 
Number of Resolutions = 2 
rameter Optimum 
Value 
IMPA . 0 1 5 
FALZ .499 
FHLZ .166 
PSRP . 3 
PSDP . 3 
ICMN . 0 5 




LZSN 4 . 1 8 2 
GWSF 0.0 
PPIF 8 .28 
PSUR 5 .4 
PPUL 0 . 0 5 8 
PLGP 0 . 1 9 5 
PDGP 0 .0 
PLZU 0 . 0 
TTM 0 . 5 0 
INFP 0 . 0 8 8 
KGWF 0 .99 
EIP 0 . 7 5 
EVP 1.00 
ETGWP 0 .00 
SRS 0 . 0 0 
SDS 0 .00 
UZS 0 .26 
LZS 2 . 5 2 
GWS 7 .0 
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Figure 11. Plots of Simulated Hydrograph for Base Set and the Observed Hydrograph 
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optimization method rather than an improvement in the optimization 
function. 
Five parameters are considered to be the most critical to 
model operation. These are FALZ, FHLZ, UZSN, LZSN and PPIF as defined 
in Table 2. The above parameters are responsible for allocation of 
water to the three soil zones discussed in Chapter IV. These five 
parameters were found to be the most sensitive during the initial 
phase of calibration. Of the parameters presented in Table 2, these 
five also have the best analogies to physical characteristics of 
the watershed. 
A brief discussion of these five parameters and their signi-
ficance within the model is necessary at this point. It must be 
noted that the five parameters interact extensively so that in-
ferring any results through only one parameter may lead to erroneous 
conclusions. 
The maximum infiltration rate at any point in time is calculated 
from 
PPIF ± = t£±l (2) 
max. UZS_ 
2L^bU^ UZSNJ 
Figure 12 illustrates the role of i , PPIF, and UZSN in allocating 
° max 
precipitation among surface runoff, interflow, and infiltration. If 
the maximum infiltration rate (i ) were plotted versus the ratio of 
max 
UZS to UZSN the resulting curve would look like those shown in Figure 
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F i g u r e 13 . Comparison of Maximum I n f i l t r a t i o n 
with the Ratio of UZS to UZSN 
PPIF is the maximum infiltration rate in inches per hour when UZS is 
zero. 
The parameters FALZ and FHLZ determine the fractional area of 
alluvium and hillside lower zone storages respectively. Another 
parameter, FRLZ, is calculated internally as 
FRLZ = 1 - [FALZ + FHLZ] (3) 
and refers to the fractional area of ridge lower zone storage. 
Removal of moisture from the LZSN zone through drainage is zero 
until a threshold is reached. Drainage from the ridge zone is added 
to the hillside and alluvial lower zones in proportion to the res-
pective values of FHLZ and FALZ. FALZ directly relates to percola-
tion from the lower zone to groundwater storage through the following 
equation. 
PERC = PLGP [(ALZS/LZSN) - 0.5] (4) 
where PLGP is the percolation to ground water parameter and ALZS is 
the alluvium lower zone soil moisture. Base flow is then calculated 
as 
BFLO = (FALZ) (BFP) (GWS-GWSF) (5) 
where BFP is defined as 
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BFP = 1.0 - KGWF0,04167 (6) 
and KGWF is the baseflow recession constant. GWSF is a threshold 
value for the initiation of baseflow. 
Interflow is a function of the interactions of HLZS (hillside 
lower zone soil moisture), LZSN, FHLZ and a parameter INFP. Inter-
flow (IFLO) drains from the hillside lower zone. 
IFLO = (XLX) (FHLZ) (IAM2) (7) 
where 
XLX = [(INFP) (.8 + (.2) (W) ] W2 (8) 
W = [HLZS/LZSN] -0.5 (9) 
IAM2 = [1.0 - IMPAJ0,7 (10) 
IAM2 represents the remaining area of effective lower zone soil 
capacity when the fraction of impervious area is IMPA. 
As can be seen from the previous brief discussion the inter-
action of the five parameters chosen for optimization and comparison 
is very complex. The following sections discuss the resulting effect 
on each parameter from the error introduced into the data. 
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Precipitation 
Two distinct cases will be presented. The first is for a 
systematic error introduced into the entire precipitation record. 
The second is for the particular error which may be associated 
with one or more large events during a year. In the first case 
adjustments of -20 percent, -10 percent, +10 percent and +20 percent 
were made to the entire precipitation record. The parameters were 
then optimized using the adjusted precipitation and compared to the 
original base set of parameters. This comparison is made in Table 4 
and in Figure 14. Plots of the daily hydrographs are included for 
each adjustment in Figures 15 through 22. Figures 15, 17, 19 and 
21, show the simulated hydrographs and the observed hydrographs. 
Figures 16, 18, 20, and 22 present the same simulated hydrograph with 
that simulated from the base set of parameters. 
From Figure 14 the relative movements of each parameter result-
ing from the erroneous precipitation can be observed. The direction 
and size of the movement reflects the internal adjustment of the 
model to compensate for the precipitation error which was introduced. 
In looking at positive adjustments to the precipitation, 
large changes in UZSN, LZSN, FALZ, and FHLZ are apparent. The best 
way for the model to absorb an increase in precipitation without 
additional runoff is to increase the storage capacity of the ridge 
zone. By increasing LZSN and UZSN and decreasing FHLZ and FALZ, 
the added precipitation is then allocated to the ridge zone where 
is has greater opportunity for evaporation. There are actually two 
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Table 4. Results of Adjustments to Total 
Precipitation Record 
Adjustment = = 0.8 






FALZ .49875 .50947 + .01072 + .02149 
FHLZ .16561 .20839 + .04278 + .2583 
UZSN 1.70775 .84453 - .86322 - .50547 
LZSN 4.18176 1.8382 -2.34356 - .5604 
PPIF 8.28 9.95808 +1.67808 + .2027 
Adjustment - 0.9 
irameter Base Adjusted Change in Chance 
Parameter Parameter Base 
FALZ .498755 .54008 - .04133 + .0828 
FHLZ .16561 .1746 - .00899 + .05428 
UZSN 1.70735 1.32165 + .3861 - .22608 
LZSN 4.18176 2.8206 +1.36116 - .3255 
PPIF 8.28 7.36 + .92 - .111 
Adjustment =1.1 






FALZ .49875 .40976 + .08899 - .1784 
FHLZ .16561 .13602 + .02959 - .17 86 
UZSN 1.70775 2.30522 - .59747 + .3498 
LZSN 4.18176 5.4784 -1.2966 + .31007 
PPIF 8.28 8.0224 + .2576 - .0311 
Table 4. Results of Adjustments to Total 
Precipitation Record (Continuation) 
Adjustment =1.2 
Parameter Base Adjusted Change in Change 
Parameter Parameter Base 
FALZ .49875 .22619 + .27256 + .5465 
FHLZ .16561 .05754 + .10807 - .6525 
UZSN 1.70775 3.05399 -1.34624 + .788 
LZSN 4.18176 6.2137 -2.03194 + .48.59 
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effects involved. When precipitation is increased and the volume of 
streamflow is maintained approximately constant the evapotranspira-
tion must increase. Therefore the first effect is an increase in 
UZSN and LZSN to afford a greater storage and thus a greater oppor-
tunity for evaporation. The second effect is for the zones FHLZ 
and FALZ to decrease to allow more precipitation to fall on the 
ridge zone. The ridge zone does not drain until a threshold is 
reached therefore keeping it wet to allow for higher evaportrans-
piration. This trend for the interaction of FALZ and FHLZ with 
UZSN and LZSN is quite apparent for all adjustments in precipitation. 
For the -20 percent adjustment the FALZ shift seems to be incon-
sistant. The can be attributed to the interdependency of PPIF, which 
increases rapidly between adjustments of -10 to -20 percent (Figure 
14) allowing more water to infiltrate and drain to groundwater storage. 
Thus, too much low flow would be simulated unless FALZ is reduced. 
The small variations of PPIF about the horizontal axis result from 
parameter interaction and a resolution of only 10 percent used in the 
optimization. For additional detail on storage allocations, refer 
to Appendix A which contains the detailed storage and flow table from 
each simulation. 
The second type of precipitation error which was analyzed was 
associated with a large event. All the rainfall associated with the 
largest precipitation event of the year was adjusted by -20 percent, 
-20 percent, +10 percent and +20 percent. This storm occurred over 
a two day period, February 25 and 26, 1961, and is associated with 
the largest peak of the ten-year record. The total precipitation for 
the two-day period was 5.7 inches preceeded by 6.23 inches in the 
previous 6 days. The results are shown in Table 5 and Figure 23. 
The calcomp plots of each adjustment are also included on Figures 24 
through 31. Figure 24, 26, 28 and 30 compare the simulated hydro-
graphs with the observed hydrographs while Figures 25, 27, 29 and 31 
compare the hydrograph associated with base parameters with the hydro-
graphs associated with the adjusted parameters. From Figure 23 slight 
variations outside the 10 percent level are present for PPIF on the 
positive and negative adjustments and for FHLZ on the neagtive adjust-
ment. These variations are understandable since PPIF controls soil 
moisture conditions prior to the storm and FHLZ increases to supply 
more storm runoff through interflow when precipitation is decreased. 
PPIF moves in a direction to allow infiltration to increase so that, 
prior to the storm, UZS will be wetter and thus more runoff will be 
generated from the storm. 
A more detailed analysis of the allocation of moisture by 
the model may be conducted by referring to the flow and storage 
allocation table in Appendix B. 
Streamflow 
As discussed previously adjustments of +20 percent and -20 
percent were made to the three largest peaks within the year. The 
results of these adjustments are included in Table 6 and on Figure 
32. Also included are the calcomp plots of the hydrographs for the 
base set simulation compared to the simulation using the adjusted 
Table 5. Results of Adjustments to Precipitation 
for the Largest Event 
Adjustment = .7 
Parameter Base Adjusted Change in Change 
Parameter Parameter " Base" 
FALZ .49875 .49875 _ — 
FHLZ .16561 .18813 -.02252 +.1359 
UZSN 1.70775 1.73745 -.0297 +.0174 
LZSN 4.18176 4.18176 - -
PPIF 8.28 9.2 + .92 + .111 
Adjustment = 0.8 
FALZ .49875 .49875 — — 
FHLZ .16561 .16944 -.0038 + .023 
UZSN 1.70775 1.6038 +.1039 -.0608 
LZSN 4.18176 4.18176 - -
PPIF 8.28 9.2 -.92 + .111 


























Adjustment = 1.2 
FALZ .49875 .5225 -.0237 +.0476 
FHLZ .16561 .15521 +.0104 -.0628 
UZSN 1.70775 1.6038 + .104 -.0608 
LZSN 4.18176 4.18176 - -
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Figure 27. Plots of Simulated Hydrograph for a 0.9 Adjustment to Largest Storm 
of Record and the Simulated Hydrograph for the Base Set 
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Figure 29. Plots of Simulated Hydrograph for a 1.1 Adjustment to Largest Storm 
of Record and the Simulated Hydrograph for the Base Set 
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Table 6. Results of Adjustments to Streamflow 
Streamflow + .2 
Parameter Base Adjusted Change in Chanqe 
Parameter Parameter Base 
FALZ .49875 .49266 .00609 -0.0122 
FHLZ .16561 .16975 .00414 +0.0250 
UZSN 1 .70775 1.74766 .03991 +0.0234 
LZSN 4 .18176 4.18176 0.0000 0.0000 
PPIF 8 .28 8.4985 0.2185 +0.0264 
Streamflow -.2 
FALZ .49875 .45125 .0475 -0.0952 
FHLZ .16561 .1455 .0201 -0.1214 
UZSN 1.70775 1.6335 .07425 -0.0435 
LZSN 4.18176 3.76358 .41818 -0.1000 








Figure 32. Penu l t s of Error Introduced into Strc:-nflcw 
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parameter set (Figures 33 and 35) and the observed hydrographs com-
pared to simulated hydrographs using the adjusted parameters (Figures 
34 and 36) . 
There were three events during the year which were adjusted. 
These occurred during (1) February 23 through 26 having original 
daily streamflow values of 215 cfs, 300 cfs, 1870 cfs and 106 cfs 
respectively, (2) April 12 having an original daily streamflow of 
179 cfs and (3) June 21 having an original daily streamflow value of 
274 cfs as shown in Table 7. The adjustments and adjusted stream-
flow values are also shown with the corresponding daily precipitation 
for each event. At this point it should be noted that the "base set" 
of parameters under simulated the yearly record by 0.89 inches. 
However by decreasing the observed streamflow (-20 percent adjustment) 
the model now has much more precipitation for the three events than 
the observed streamflow would indicate. In this case the model 
would allocate more moisture to the ridge zone by decreasing FHLZ 
and FALZ. Also by decreasing the streamflow, PPIF would increase 
and UZSN would decrease to increase the infiltration and decrease 
surface runoff to that of the adjusted peak flow. Although the de-
crease in LZSN is small, its decrease would allow a greater fraction 
of the evapotranspiration from the upper zone storage (UZS) so it 
would be dryer at the start of the storms and thus increase infiltra-
tion. 
From Figure 32, it is apparent that larger variations of the 
parameters from the base set occur for a negative adjustment of 
Table 7. Adjustment Values for Streamflow 
ent Date Original Adjustment Adjusted 
Stream flow Streamflow 
1 Feb 23 215 1.2 258 
24 300 1.2 360 
25 1870 1.2 2244 
26 106 1.2 127.2 
2 April 12 179 1.2 214.8 
3 June 21 274 1.2 328.8 
1 Feb 23 215 0.8 172.0 
24 300 0.8 240.0 
25 1870 0.8 1496.0 
26 106 0.8 84.8 
2 April 12 179 0.8 143.2 
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Figure 34. Plots of Simulated Hydrograph for a 1.2 Adjustment to Three Largest Peaks 
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streamflow. The positive adjustments show variations that are within 
10 percent and are considered insignificant as previously disucssed. 
It must be noted that streamflow is only used to evaluate the 
objective function for optimizations and is not required input for 
the simulation. The smaller changes in parameter values for the 
positive adjustments indicate that the parameter values are deter-
mined of more from their effect on antecedent moisture conditions 
than from any one peak event. Inceases in the three peak values 
cause smaller changes in the parameters than decrease because there 
is not enough precipitation to allocate in conjunction with the 
observed streamflow. 
It appears that PPIF, relative to the other four parameters, 
is more sensitive to adjustments of selected rainfall events, whereas 
in overall adjustments of precipitation, UZSN, LZSN, FALZ and FHLZ 
seem most sensitive. This may be due to PPIF being determined mainly 
by major events during the year. However, in the case of the overall 
adjustments, minor perturbations of PPIF are masked in the variation 
of the remaining four parameters. 
More detail may be obtained by referring to the detailed flow 
tables in Appendix C. 
Evaporation 
As discussed in Chapter IV, three methods of estimating 
PET data were used to compare the effects of one method versus 
another. The three sources were (1) daily pan evaporation from 
7 
Rome, Georgia, 60 miles northwest of the watershed, (2) calculated 
daily PET from Hargreaves equation (8), and (3) a 20-year average 
of the Hargreaves calculated PET. The caluclated Hargreaves data 
was first used in obtaining the base set of parameters. Each data 
type was then used to replace the calculated PET and the parameters 
were optimized again. A comparison of the three types is presented 
in Table 8 and Figure 37. The relative position of each at the start 
of the water year should be noted. Pan evaporation is the lowest, 
the calculated monthly PET the next highest, and the 20-year monthly 
average being the highest. The difference between the pan evaporation 
and the Hargreaves calculated PET is greater than the difference 
between the 20-year average and the calculated PET. An adjustment 
was then made to the pan evaporation in order to adjust the yearly 
total to agree with that of the calcualted Hargreaves PET. The 
results of each of the above three data inputs on the five parameters 
are presented in Table 9 and Figure 38. 
Calcamp plots for each adjustment are included in Figures 39 
through 44. Figures 39, 41, and 43 show the hydrographs simulated 
using the adjusted parameters compared to the observed hydrographs 
while Figures 40, 42, and 44 have the simulated hydrographs (adjusted 
parameters) compared to the simulated hydrographs using the base set 
parameters. 
By using the smaller PET values, the results should compare 
to the conditions of increased precipitation throughout the year. 
This is generally the case with a decrease in FALZ and FHLZ and an 
Table 8. Monthly Total Potential Evapotranspiration 
for Water Year 1961 
Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sept 
ROME PAN 3.21 1.96 1.75 .9 1.55 3.10 5.49 5.28 5.53 6.64 5.37 4.98 
Ilarqraves 
Calculated 3.4 2.324 1.393 1.391 2.295 3.904 5.322 6.347 6.620 7.041 6.294 5.293 
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Table 9 . Results of Using the Two Sources of ET Data 




































Pan ET adjusted by 1.13 
FALZ .49875 .45006 .0487 -.0976 
FHLZ .16561 .14227 .0233 -.1409 
UZSN 1.70775 1.47015 .2376 -.1391 
LZSN 4.18176 4.18176 .0000 -
PPIF 8.28 10.12 1.84 + .222 
20-Year Average ET 
FALZ .49875 .48094 .01781 -.0357 
FHLZ .16561 .12287 .04274 -.25807 
UZSN 1.70775 1.30309 .40466 -.2369 
LZSN 4.18176 4.18176 0.0 -





20-Yr. Av. ET 
FALZ FHLZ UZSN 
Ratio of yearly 
Total to Base 
Set Yearly 





















TALZ FHLZ UZSN 
LZSN PPIF 
Ratio of yearly 
Total to Base 
Set Yearly 




Adjusted PAN ET 
for yearly total 
?ALZ FHLZ UZSN 
LZSN PPIF 
Ratio of yearl; 
Total to Base 
Set Yearly 
Total = 1 . 0 
Figure 3 8. Results of Using the Two Sources of 
ET Data 
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Figure 39. Plots of Simulated Hydrograph for Pan ET and the Observed Hydrograph 
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Figure 40. Plots of Simulated Hydrograph for Pan ET and the Simulated 
Hydrograph for the Base Set 
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Figure 41. Plots of Simulated Hydrograph for 
ET and the Observed Hydrograph 
MPY JJN'E JULY HUG 
20-Year Average Calculated 
>EPT 
oo 
PLST er cnnpcREt^ CBSEPVED -- BP.SE: SET sinuLfiTies 
SUBHqTF'SHED 1• 
URTfP YLRr 1951 -
SIMULATED ^lR£B*1FLe« - l-L'LIO LINE 
.""EaStREO SrPEfWFi.3" - C1SHLO l.rNE 
SL*1ULRTE3-£PT PARS FPU 20-YR f>V ET 
•""i " f ' ' " ' — i ' r~** 1 1 1 1 i r 
8CT NOV DEC JRN_ FEB ^RR R QR flRY JUNE JULY RUG 
Figure 42. Plots of Simulated Hydrograph for 20-Year Average Calculated 
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Figure 44. Plots of Simulated Hydrograph for Adjusted Pan ET 
and the Simulated Hydrograph for the Base Set 
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increase of PPIF. The change in direction of UZSN may reflect the 
accumulative effect of evapotranspiration on UZS relative to the 
major storm hydrographs. With a decreased PET the model has, in 
effect, too much precipitation. The decrease of UZSN is limiting the 
upper soil zone so as to store more moisture in the lower zones. 
FALZ and FHLZ are decreasing so that this moisture may be stored in 
the ridge storage (i.e., FRLZ is increasing). Generally LZSN is not 
as sensitive to the small variations in PET which are present. Only 
for the lowest data values (pan evaporation) does LZSN change and 
its movement is in the positive direction as would be expected. A 
more detailed analysis may be accomplished by referring to the flow 
tables in Appendix D. 
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
Conclusions 
In conclusion, it is apparent that the most critical data 
errors are those made in precipitation systematically throughout 
the year. Variations of up to 70 or 80 percent for UZSN, FHLZ, 
LZSN, and FALZ for a 20 percent increase in precipitation (Figure 
14) would be unacceptable on parameters with which correlations 
with the physical characteristics of a watershed were expected. 
It seems significant that an error of up to 30 percent in precipita-
tion associated with a major event during the year (Figure 23) has 
little effect on parameter values. It is also true, however, that 
errors associated with individual major thunderstorms may be much 
larger than this. In order to assess the significance of an error 
one must look at both the probability of it happening and the con-
sequence when it happens. 
The effects of errors in streamflow on model parameters are 
still of some question. Parameter variations, such as those shown 
in Figure 39, may depend on whether the streamflow record used for 
calibration represents either a wet or dry year. The effects seem 
to be major only in two parameters, FHLZ and PPIF. However, these 
two parameters have a major effect on the moisture accounting in 
9Q 
the model and the simulated streamflow. 
The PET data comparison (Figure 37) has variations within it 
which assist in making assumptions about the five parameters. Of 
the five, LZSN seems to be the most stable in this case (Figure 38). 
PPIF will decrease in order to compensate for drier soil conditions 
due to greater evapotranspiration. Since FHLZ and UZSN are sensitive 
to the variations in PET it does not seem likely that they could be 
used as correlation parameters to watershed characteristics. 
The adjustments which were applied to the total precipitation 
record are probably as large as could be expected although this 
would depend on gage performance. In adjusting the precipitation 
associated with a single event the errors involved could conceivably 
be much larger. This aspect was not investigated but, as discussed 
previously, errors in the order of twice the total rainfall over the 
watershed may occur. Adjustments of + 20 percent to streamflow data 
are within the range which would be expected. This range could be 
caused by debris in the channel retarding the flow or by large storms 
causing over-bank flow at the stream gage. In examining the variations 
in potential evapotranspiration (PET) it is apparent from Figures 
5 and 6 that larger variations could be expected. The variations 
in the PET data used are smaller than those in Figures 5 and 6, which 
is apparent from Figure 37. 
Recommendat ions 
This study has brought to the surface several questions. It 
would be very interesting to observe the effects of random storm 
centers in conjunction with a varying rainfall distribution over a 
watershed. The distribution could be one in time and space over 
subwatersheds. This more sophisticated model would be, ar present, 
difficult to calibrate. Each subwatershed would have, in essense, 
a different rainfall and therefore have variations in the optimum 
parameter set obtained. The model would also become more complex 
which may not be advantageous at this time. 
There are many aspects of the data which are still not under-
stood. Point rainfall can not be measured to a known accuracy. The 
concept of potential evapotranspiration as used in watershed models 
is still somewhat vague as a tool in hydrology. This is an area 
for the theoretician and the practical engineer to work together in 
order to understand more fully the workings of nature. The number of 
years of streamflow data necessary for predicition of both low and 
high flows would also be an advantageous area to investigate. 
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SUMMARY 
This study has investigated the effects of the three basic 
types of hydrologic data, necessary for streamflow simulation, on 
the parameter values which are obtained through computerized optimiza-
tion. By studying the calibration of a model to a watershed the 
general effects of data error on the calibration procedure were in-
vestigated . 
As a result of this study, it appears that the most sensitive 
systematic data errors are in precipitation data. Systematic errors 
in streamflow and potential evapotranspiration produce similar effects 
on model parameters, although under certain conditions parameter 
values are more sensitive to errors in streamflow. 
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,0 ' iO , 0 0 0 ,1C« 1 . 0 6 7 ,59fc , 4 0 1 , 0 1 2 , 1 1 6 , C 3 8 ,CC6 , C l v 2 . 3 M 
, 4 3 / ,3*5 7 , 3 6 ? ,«;>« , 9 9 8 1 , 0 1 6 , 9 5 1 . , « 0 9 , « 0 6 , c"? 1 , 5 8 9 8 , 0 1 0 
. . . . , . . , 4 5 9 , V i 7 , 7 ' 4 6 , 3 8 9 3 , 4 9 ] 2 , 0 3 5 1 , 0 9 5 2 , 0 5 3 , 9 8 7 1 , 1 5 2 , 6 3 8 2 0 , 1 2 7 
l\rlPCTt>lKtFl*LUQS (WATf ftSt-FD J^C^fc 3 ) 
I » . T f > C f P T I C f c , 7 4 1 , 6 7 4 , 2 3 7 , 2 7 6 , 527" ,fc54 1 , 2 3 8 1 , 1 9 0 1 , 8 9 2 1 , 1 7 2 l , 3 l 5 , 8 f 4 1 0 , 7 9 2 
5^S , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 1 , 0 7 9 , 0 1 ? , 0 1 2 , 0 0 0 , 0 0 8 , 0 0 0 , 0 0 1 ,PCC , 1 1 3 
m , * 3 Z ,a*>6 , 3 8 5 , 4 0 7 , 6 3 4 1 , 1 6 5 1 . 4 J 9 I , f c19 1 , 3 0 6 1 , 7 2 6 1 , 2 8 6 1 , 3 * 2 1 2 , 3 « 0 
L / 5 , 7 2 5 , 3 ^ > , 2 2 ? , 3 3 2 , 6 ? 5 1 , ? 1 2 l , 4 t 2 1 , 5 5 6 1 , 1 2 7 1 , 7 ^ 6 1 . 3 1 5 1 , 1 7 9 U , » 7 9 
C- -? , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 00 ,0CO , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 00C , 0 0 0 
TCTJI. ? , 1 0 C 1 , 5 0 9 , 8 4 5 1 , 0 1 6 1 , 8 6 4 3 , 0 4 3 4 . 1 5 1 4 , 3 6 6 4 , 3 3 2 4 , 6 5 6 3 . 9 J 5 3 , 3 7 6 3 5 , 1 7 3 
P C T f w T j * ! , 3 , *>0C 2,4id'< 1 , 3 9 3 1 , 3 9 1 2,<"<5 3 , 9 0 4 5 , 3 ? ? 6 , 3 « 7 6 , 6 2 0 7 , 0 4 1 6 , 2 9 4 3 , 2 9 3 M , 6 « 4 
i ^ " C f ' K M h $ T C P * C f « ( F F P V l C t S S t « - * R E A INCHES) 
I ' H T C . 1 5 8 . 0 2 * , 0 5 0 , 0 0 3 ,Oo5 , 1 1 0 , 0 0 8 , 0 0 2 • , 0 6 8 , 0 0 1 , 2 5 0 , 0 0 0 
« - 5 , COC , 0 0 0 , 0 0 0 , 0 0 C , 0 f ! 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
S*S , CCfl ,CO0 , 0 2 4 , 0 0 0 , 0 0 7 , 1 7 | , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 2 , 0 0 0 
L.7S ,t"C . 7 1 5 1 , 4 1 3 , 9 0 8 1 , K ; 9 1 , 4 7 5 , 8 4 8 , 5 j 9 , 8 8 2 , 2 0 1 1 , 1 7 9 , 2 3 4 
L Z S ' U t C F ! 1 , 7 « 4 1 . 3 6 8 1 , 6 6 4 3 , 2 9 4 5 , 4 4 5 4 , 5 2 2 3 , 6 6 5 2 , 3 9 3 4 , 0 8 7 2 , 2 4 6 2 , 7 9 3 1 , 6 9 7 
L Z S < * ' I t V l * l ) ! , " 9 7 1 , 1 6 5 t , 4 « f t 2 , 0 8 6 2 ,4(>5 2 , 4 9 0 l , 9 f r 7 1 , 4 1 0 2 , 0 6 5 1 , 1 * 7 2 , 1 0 * 1 , 1 9 * 
I Z ! ' H I L L S I C D 1 , 7 0 2 1 , 3 3 3 1 , 6 3 4 2 , 6 3 4 4 , 1 8 4 3, (>61 2 , 4 4 8 1 , 6 3 1 2 , 9 7 1 1 , 5 1 2 2 , 3 3 7 1 , 3 7 9 
C»« 6 . 2 7 3 5 , 3 9 7 4 , 6 2 0 4 , 9 7 5 l l , 9 c 2 1 2 , 6 1 2 1 3 , 2 4 3 1 1 . 3 J 8 1 1 , 2 3 0 9 , 6 1 4 * , 3 l 7 7 , * » » 
A N M # l PPCCTPTTATICh »-J^05 £VAPOTRAKSPIRAf ICN MINUS S T P C A M F I O K H u S UNOfHFLQW EQUALS M . O f c * 
C M » » ( f !»• STCPA^f f t l A L S ^ 1 , 0 6 6 ^ 
Adjustment to Total Precipitation Record of 0.8 
K U O ACC MCJUGE T * * L E fC* C.AMPCRFFK NFAH F A Y E T T V I U E GECfcGU KATE" *EAR 1 * 6 1 (VALUC* X* iKCHCJ) 
CCT NCV DEC J A * Ftti f *H APR HAY JUKE J u t * AUG SEPT TOTAL 
P . S F C l P l U T l O 1 , 5 1 0 , ' 0 1 1 . 6 2 7 1 . 6 6 1 . 1 0 , a 3 2 5 . 6 5 2 . 3 , 9 6 3 2 , 6 7 1 6 , 2 9 5 2 , 2 1 5 5 , 1 2 1 1 , 0 8 3 • 3 , 3 8 7 
L C l M ( » i T f S < « f O ! * i O " t 8 > 
I V T F f c f F M T O . , F « 6 , M 5 . 2 5 9 , ? 2 « . 5 1 6 ,T)U 1 , 1 2 1 1 , 1 0 2 1 , 8 9 8 1 , 0 6 9 1 , 1 8 6 , 6 1 f t 10,1100 
r i^ jLTfrMirwif i f -eT . 6?% . 1 7 2 1 , 2 2 6 1 . 4 3 5 1 , 9 9 8 2 , 9 3 9 2 , 2 6 6 1 , 1 8 0 3 , 3 3 1 1 , 0 8 1 3 , 1 5 9 , « S T 2 3 , 3 7 3 
•rs«o s*s • ,oc5 . 0 0 1 , 0 1 7 , 0 7 ! 1 , 3 2 1 , 4 4 0 , 2 6 2 , 0 1 6 , 2 6 6 , 0 1 8 , 1 1 8 , 0 0 5 2 , 5 6 0 
-t?'> ? r s " , C 0 « . 0 0 1 , 0 0 6 , 0 1 0 , 1 0 8 , 0 6 6 , 0 3 1 , 0 0 9 , 0 1 9 , 0 1 2 , 0 1 2 , 3 0 3 , 3 * 1 
« f u F * C E P F U O I C K , 0 & 5 , 0 0 1 , 0 3 6 , C 5 3 1 . 3 7 9 . 5 6 3 . 1 5 1 , 0 1 6 , 2 9 1 , 0 1 8 . U 9 , 0 0 * 2,t\6 
p E & r r i * u o C-AUPSHEO n o e s ) 
in-\2$ .ccc , 0 0 0 . 1 2 3 1 . 3 8 4 5 , 7 05 2 , 1 1 9 1 , 6 3 9 , 1 6 0 2 , 1 5 2 , 2 7 9 1 , 9 5 2 •,C77 1 6 , 5 1 6 
L ?*-c»-e. . 6 1 7 , 0 0 0 , 0 0 0 . 1 0 2 S . « 1 6 , frS5 , 6 6 5 , 0 0 0 , 7 1 1 , 0 0 0 . 2 2 0 , 0 0 0 1 , 1 5 6 
•fl^t-f-X fclCCf , 1 C 7 , 0 0 0 , 0 0 0 , 0 0 7 1 , 1 0 7 . 1 1 5 , 1 6 7 , 0 0 0 , 0 7 b , 0 0 0 , 0 0 0 , 0 0 0 1 , 8 9 6 
LACgfrFl -r* ,coo ,oco , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,ooo ,coo , 0 0 0 , 0 0 0 
S 7 e ? # " F l O < * » T f P S n F i ! ncHf s) 
j ' ^ ' s t j r . . « *p-e* , c ? ? . 0 1 3 ,?<!« , 0?B , 1 5 1 . 0 8 1 , 0 5 9 , 0 4 0 , 0 9 3 , 0 3 3 , 0 7 6 , 0 U , 6 4 1 
t -J?F*CF , t o ? , r c i , 0 7 7 . .!!« 3 . 2 7 i 1 , 2 5 7 , 3 2 9 , 0 2 8 , 6 3 0 , 0 3 0 , 2 3 7 , o a t 5 , 9 9 3 
• ' -i' fif K > , i r75 .coo . 0 0 0 . 1 3 2 1 , 2 * 9 ,3fr2 , ? 7 0 , 0 0 0 , 2 1 7 , 0 1 0 , T 3 5 , 0 0 6 2 , 5 9 5 
S. t « * r I (. f . t ' i C ,5?<i ttibb , 1 * 3 . 1 7 0 , 9 C 5 ,Hfr l , 7 6 9 , o 7 « , e « 5 , 6 CO , 5 1 5 7 , 5 ^ e 
7CTAL F I O ,*S 31 . 5 5 9 , 5 6 6 , 6 9 7 5 , 1 6 9 2 , 6 0 6 1 . 5 1 9 , 8 b o 1 , 6 1 9 , 7 * 8 , 9 * 9 , 5 * 3 1 6 , 7 7 6 
E * * P r TSA*.* f T P M I C w O A T f PSt-EL I * O . F 3 ) 
I H T ^ C F M I O , t 9 c . bti8 . 2 3 2 , 2 7 0 , M 5 , 6«C 1 , 2 2 5 1 . 1 0 8 1 , 8 3 9 1 , 1 2 9 l , ? 1 e , 8 6 2 1 0 , « c 3 
9 " ! ,ccc , 0 0 0 ,coo , 0 0 0 , 0 5 7 , 0 06 , 0 0 9 . 0 0 0 , 0 0 1 ,ccn , 0 0 1 , 0 0 0 , 0 7 9 
* - / 3 , 7 0 7 ,1G7 , 3 5 « . « 1 3 . 6 3 8 ! . 1 2 i 1 , 2 9 9 1 , 2 7 9 , 9 1 1 1,178 . 8 1 5 , 9 2 1 1 0 , 0 7 5 
i zs , 7 f t ,?7C . 1 1 3 , 3 | 6 , 5 E 5 1 , 0 3 2 1 . 2 1 H 1 , 0 ? ? , 6 1 0 l , « 0 * , 9 9 2 , 8 0 3 9 , 0 1 7 
c*s ,rcc . 0 0 0 ,coc • , 0 00 . 0 0 0 ,CO0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,0CC .CCO 
7 ~ T * I ? . u i 1 , 3 ? 6 , 7 ? 9 , 0 9 9 1 , 7 9 5 2,fcC3 3 , 7 7 9 3 , 1 0 9 3 , 1 2 5 3 , 5 1 0 3 , 0 5 0 2 , 5 6 6 2 9 , 5 7 0 
F - C T E N T I A C 3 . i f C 2 . 3 2 « 1 . 3 9 3 1 , 3 9 1 2 , 2 9 5 3 , 9 0 1 5 , 3 ? 2 6 , 3 1 7 6 , 6 2 0 7 , 0 1 1 6 , 2 9 1 5 , 2 9 3 5 1 . 6 2 Q 
m - C ^ O T * STCPACFS ( F f f r V l C L S SCfc-*P.tA INCHES) 
l ' -TC . l b * , 0 ? 3 , 0 5 0 , 0 0 3 , 0 0 b , 1 1 0 , 0 0 8 , 0 0 2 , 0 6 2 . , 0 0 1 , 2 S 0 ,oco 
$ ' S ,cco , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 ,PO0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,ooc 
* « . « . 0 C C< , 0 0 0 , 0 1 9 , 0 0 0 , 0 0 1 . U S , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , C 0 1 , 0 0 0 
l'Z» , 2 b 1 . 2 1 7 ,69fc . « 1 1 , 1 9 6 , 6 7 1 , 3 0 7 , 0 7 0 , 3 u 9 , 0 0 0 , 5 M , 0 0 0 
l 7 5 f ^ l C t ! ) l .oso , 6 3 5 ,64.5 l . » l f c 2 , « ? 5 2 , 0 7 1 1 , 3 1 5 , 1 6 0 1 , 8 3 9 , 1 1 9 1 . 1 9 T , M 5 
I « ' < l 11. VTAL) . <JU7 ,2<m . 5 6 ? ,B9B . 9 7 1 1 , 1 2 6 . 7 2 7 , 3 0 3 , 8 7 0 , 2 0 0 , 8 5 1 , 2 0 6 
U E f h U L E J C E ) , 5 / f , 3 ? t , 6 2 0 1 , 0 7 7 1 , 5 « 3 1 , 5 0 5 , 8 7 0 , 3 3 9 1 , 2 0 7 , 2 5 9 1 , 0 2 5 . 2 5 1 
c«s 7.3t>8 6 . 439 5 . U 2 7 5 , 3 0 6 1 1 . 1 6 7 1 1 , 1 1 7 1 0 , 7 6 2 9 . 2 1 3 9 , 3 3 6 7 , 9 9 2 7 , 2 « 7 * . «3S 
* * ( fcUL F f r f C t F I T A T T O *lMi E V A P O T R A S S P I R A T I C N MINUS 8 T K E A H F I O V J M S UKDfcSFLOW F0UAL3 - 3 , 9 5 9 
C»tt-(,r 1>> 8TC6*CF f C O * L 8 - 2 , 9 5 9 
Adjustment to Total Prec ip i ta t ion Record of 0,9 
F L O »K0 8TCPACC TAf t lE FCR CAMPCREEK NEAR P A Y E T T V I L l E C f . C R C U WATtR YEAR 1961 (VALOfS H U C N I S ) 
P f c E C I M t A U C * 
fCT NCV 
1,698 1.016 
LCSFS ( * * t f e j H t o iKCf -ES) 
W f u n f r l H H , 8 7 2 , 5 3 2 
U F I L T S A T l C ^ - t l f f f C T , 7 7 1 , 1 6 2 
- m r * fc?5 .CO*! , 0 0 2 
•FfrO 5D3 ,C06 ,C01 
J S L ^ ' l C r RETffc 'TIC*. . • • , 0 0 « _ -"• ' , 0 0 2 
p E H C f . U M C * , t » * T £ a » H t O ! r \ O E 8 J 
t . 7 J « L 7 S ' , 0 0 0 , 0 0 0 
L 2 ? « O S • , 5 3 9 , 0 0 0 
"Et-P/ i f .F P I C C t , 0 0 0 ,CC0 
t ' . p f r f l C i . ,OC0 ,0CO 
9 T - f * n ? ! C > - ( - i U M H f O U C f t S ) 
I > ( - £ 6 v ! C t 5 Ar*£* , C 2 5 . C I S 
j u ' ' ? l f f , 0 H , 0 0 3 
J •;" r « H C'» • , 1 0 7 , 0 c 0 
8 i * c M t • , * 21 , S ] 6 
T C : * L H C » ,76fc , 5 * 5 
f V * f * C T * * v « f l P A T T t - ( i > A T F f i H c O I>»C.rnS) 





T t T A L 
PCT^ f .TJ#L 
DEC 
1 .030 
, 2 5 9 
1 , 1 7 8 
, 0 2 5 
,008 
,050 
. 3 7 5 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 2 7 
,<c« 
, 0 0 0 
, 4 * 5 8 
,V>} 
. 7 1 6 , 6 t . 3 , 2 3 5 
, 0 00 , 0 0 0 ,0.0 0 
,fc&3 , « 6 8 , 3 8 6 
, 7 j f c , 3 | 9 , 1 8 6 
, «0C . 0 0 0 , 0 0 0 
2 . 1 3 5 t . ^ S O , 8 0 6 
3 , 1 0 0 2 , 3 2 a 1 , 3 9 3 
J A * 
2 , 0 9 7 
. 2 2 7 
1 , 5 6 2 
, 1 0 7 
, 0 1 3 
, 0 8 3 
. 1 , 6 5 1 
, 1 5 0 
, 0 0 0 
, 0 0 0 
, 031 
, 1 8 1 
, 1 0 6 
, H 8 
,7 38 
, 2 7 3 
,001 





E ^ - C f ^ C M H - S T C P A G i r a ( F t f V l C t S SUb-AREA INCHES) 
."-re 




l 7»fAl lv 'VlAt> 
l 7 S (s* 11L 8 IC t ) 
c-s 
, 1 5 8 
, f CO 
, 0 0 0 




, C 2 6 
, 0 0 0 
, 0 0 0 
, 0 2 7 
l , l « 3 
, 6 2 0 
, 8 0 f t 
, 0 5 0 
, 0 0 0 
, 0 2 5 
1 . 0 6 8 
1 , 2 / 1 
, 8 4 3 
, 9 9 5 
, 0 0 3 
, 0 0 0 
, 0 0 0 




6 , * f c 9 5 , 8 9 3 5 , 0 4 5 5 , 1 0 3 
F t B 
11 , '7 36 
5 , 0 1 0 
l , 6 l f l 
. 1 3 1 
1 , 7 0 2 
5 , 9 * 8 
3 , 7 2 t 
1,0 99 
, 0 0 0 
. J 71 
**. 1 66 
1 .0S6 
, 1 7 6 
5 , 8 7 2 
t * 2 1 
, 0 7 6 
, 6 6 9 
, 5 7 2 
,oco 
1 , 8 3 8 
2 , 2 9 5 
, 0 0 5 
, 0 0 0 
, 0 0 8 
, 8 3 6 
3 . 9 3 5 
1 , 5 4 1 
2 , 5 t . i 
1 1 . 1 2 1 
CAR 
6 , 3 5 9 
. 7 5 1 
3 . 1 1 8 
, 5 1 9 
, 0 6 7 
. 7 1 * 
2 , ? 7 1 
1 , 0 5 3 
, 1 6 5 
,CCC 
,09<l 
1 , 5 9 5 
, 1 1 0 
. 9 7 3 
3 . 0 7 3 
, 6 1 7 
, 0 1 2 
1 , 2 1 9 
1 , 0 5 9 
, 0 0 0 
2 , 9 3 6 
3 , 9 c i 
, 1 1 0 
. 0 0 0 
, 1 6 1 
1 , 1 0 1 
3 , 0 5 1 
1 , 6 9 9 
2 , 1 0 1 
1 1 . 2 6 7 
APR 
4 . 0 8 1 
1 . 1 3 2 
2 . 5 5 3 
, 3 6 8 
,04<i 
,?t* 
2 , 0 0 9 
1 , 0 0 1 
, 2 8 3 
, 0 0 0 
, 0 6 b 
, 0 6 7 
, 2 9 8 
, 9 5 0 
1 . 7 6 6 
1 , 2 3 2 
, 0 1 2 
1 , 4 5 7 
1 , 2 8 7 
, 0 0 0 
3 . 9 C 7 
5 , 3 2 2 
, 0 0 8 
,0C0 
, 0 0 0 
, 5 9 3 
2 . 2 9 1 
1 , 2 1 3 
1 , 1 9 5 
11 , 3 6 0 
HAY 
3 , 0 0 8 
1 , 1 1 3 
1 , 7 « 9 
, 0 3 0 
, 0 1 6 
, 0 3 0 
, 1 7 8 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 0 5 
, 0 5 5 
, 0 00 
, 8 8 3 
, 9 8 3 
1 , 1 1 9 
, 0 0 0 
1 , 5 9 8 
1 , 2 0 8 
, 0 0 0 
3 , 9 5 6 
6 , 3 1 7 
, 0 0 2 
, 0 0 0 
, 0 0 0 
. 2 7 7 
1 , 1 5 7 
, 6 7 3 
. 7 9 5 
9 , 7 2 5 
JUNE 
7 , 0 8 2 
1 , 9 2 8 
3 , 7 2 1 
, 3 9 0 
, 0 6 6 
. 3 9 6 
2 , 6 3 5 
, 6 8 6 
, 0 0 5 
, 0 0 0 
, 1 0 5 
, 8 6 5 
, 1 2 1 
. 7 5 2 
1 , 8 4 6 
1 , 8 6 6 
, 0 0 8 
1 ,188 
, 8 0 9 
, 0 0 0 
3 , 8 7 0 
6 , 6 2 0 
, 0 6 5 
, 0 0 0 
, 0 0 0 
, 6 3 6 
2 , 7 1 0 
1 ,3 72 
1 , 9 2 5 
9 , 6 0 3 
JULY 
{ , 5 2 6 
1 , 0 8 7 
1 , 2 7 1 
, 0 3 8 
, 0 2 2 
, 0 3 8 
, 3 2 2 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 3 7 
, 0 » 7 
, 0 1 7 
. ' 1 6 
, 8 6 8 
1 ,150 
, 0 0 0 
1 . M 2 
1 , 1 0 0 
, 0 0 0 
fl,U3 
7 , 0 1 1 
, 0 0 1 
, 0 0 0 
, 0 0 0 
, 0 2 7 
1 ,118 
, 5 6 3 
, 7 3 8 
8 , 2 2 1 
AU6 
5,761 
1 , 5 2 9 
3 , 6 1 0 
, 1 5 6 
, 0 5 6 
, 1 6 0 
1 , 8 6 2 
, 0 5 2 
, 0 0 0 
, 0 0 0 
, 0 8 5 
. 3 1 1 
, 0 0 1 
. 6 x 1 
l . C U i 
1 , 2 6 1 
. 0 0 1 
1,11*. 
1 ,071 
, 0 0 0 
3 ,17 .0 
6 , 2 9 1 
, 2 5 0 
, 0 0 0 
, 0 0 2 . 
, 8 9 3 ' 
» , 7 1 1 
1 , 3 7 2 
1 ,517 
7 , 1 3 2 
SEPT 
t , 2 l « 
, 6 2 3 
. * « 2 
, 0 1 3 
, 0 0 6 
, 0 1 0 
, 1 * 3 
, 0 2 8 
, 0 0C 
, 0 0 0 
, 0 1 8 
, 0 1 9 
, 0 0 1 
. 5 * 2 
, 5 8 3 
, 8 6 9 
, 0 0 0 
1 , 2 1 3 
, 9 3 9 
, 0 0 C 
3 , 0 5 2 
5 , 2 9 3 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 1 5 
. , 7 9 0 
, 5 9 6 
, 6 8 1 
6 , 1 * 1 
tou t 
1G.603 
2 5 , 7 5 « 
3 , 3 0 6 
, 4 5 9 
3 , M S 
1 7 , 7 2 $ 
7 , I S * 
l , 8 7 J 
.coo 
.Tii 
7 , e 5 S 
2 . 1 2 9 
7 , 9 6 0 
J f , 6 6 0 
1 0 , 6 0 b 
, 1 0 9 
1 2 , C » 9 
9 , * 9 J 
, 0 0 0 
3 2 , 6 7 6 
5 1 , 6 2 1 
A*M_AL P P r c I r M T A T T O M M l S E v A P O T R A > . S P l r U n C N M I N U S STfrfc'AMFLCW HINDS UNDfcRFLOW rOUALS 
CHA»«tr 1* STC»ACE K L ' A L S - 2 , 5 5 2 
• 2 , 5 5 2 
<» 
Adjustment to Total Precipitation Record of 1.1 
FlC* AKD STCRA6C TAPlI FC» CA*PC«EEK NEAP- FAYETTVRIC GLCRGIA WATER YEAR 1961 (VAtUM JK INCHES) 
CCT NCV DEC JAN 
p R f C l M U T l C K 2 . 0 7 6 1 ,2 (11 2 , 2 3 7 2 , 5 6 2 
lCte« C*tUGS*l3 INCHES) 
IM?-Crf-7!CN • ,9?2 
iKFlLTtATrCK-OIPfCT 1.C75 
*H-r* $&s ,C14 
.r«o SC5 -,C12 
S t s ^ A C f P f 7 F * . T f C h , C 1 4 
P F ^ C r t » t I C * . f*A.TFP9*rD H C r F S l 
.Zf-.--. ZS 
1 7 S - 0 8 
«?. f p * r- E B ; 
f f f FH.C', 
-Sf 
, c c c 
, c• o c 
. t e c 
,cr>c 
»TFf i*FU-» ( o A T ^ S K C U r f F I J 
!*Pf>VlCi.« J»£* ,C51 
;. i ? * t- c t , 0 2 1 
: S ? F < " > - I C » , 0 0 0 
R A * F F I. r * , 4 i 3 
TCliL K C « • .<-t5 
, 5 5 9 
,fc5ft 
, 0 0 4 
, 0 0 2 
, 0 0 4 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 l f l 
,CC8 
, 0 0 0 
.14 3 
,3fc9 




l / f 
f.»« 
TCT»L 
P C F N T U L 
, 7 6 6 
,C0C 
, * C 3 
. 6 2 1 
, o c c 
1 , 9 9 0 
3 . 4 0 0 
, 6 f . « 
, C 0 0 
, 4 9 5 
. 3 1 « 
, o c o 
I , 4 9 9 
2 , 3 2 « 
. 2 5 9 
1 , 7 2 9 
, 0 3 9 
. 0 1 3 
. 0 6 5 
, 0 5 3 
,ne 
, 0 0 0 
, 3 0 4 
, 4 7 5 
, 2 4 0 
, 0 0 0 
. 3 9 7 
. 2 1 0 
. c o o 
, f i - 7 
1 , 3 9 3 
, 2 3 3 
1 , 9 1 9 
, i J6. 
, 0 2 0 
. 1 1 2 
, 5 2 3 2 , 2 5 2 
,W00 , « 5 3 
,000 , 0 0 0 
,000 , 0 0 0 
, 0 3 b 
. 2 4 1 
. 0 5 3 
,«?fl<* 
, 6 1 6 
, 2 7V 
, 0 0 1 
, 4 * 0 
. 3 1 1 
, o o c 
l . l ' I J 
1 ,391 





U ! ( H t f . f ) 
| _ J ? « < * I U v ! # L > 
LZKhJLltltZ) 
C«S 
. i s a 
, c c o 
#C0fl 
.no 
1 , * 4 3 
! . f > 3 
1 . 6 9 3 
, 031 
, H o 
, 0 0 0 
, 9 9 a 
1 . 5 7 0 
1 , 5 7 0 
1 , 5 7 0 
1 , 8b f i 
1 .ftttfc 
1 , 6 8 6 
l , « 8 f c 
, 0 0 3 
, 0 0 0 
. o o o 
1.261 
3 , s $ 6 
2 , 7 ^ 7 
3 , 4 « 6 
5 . 9 9 3 5 , 1 5 6 4,41<J 4 , 8 2 6 
FEB 
1 4 , 3 4 4 
, 5 3 « 
5 , 9 0 3 
2 , 0 2 0 
, 1 9 3 
2 . U 3 
7 . 1 6 1 
3 , 6 3 0 
t , 5< -0 
, 0 0 0 
. 2 1 2 
5 . 3 e 9 
,9:t«j 
, 3 S 7 
6 , y « j l 
, 5 3 2 
, 0 6 4 
, 6 5 5 
.<>?* 
, 0 0 0 
1 , 6 9 3 
2 , 2 9 5 
, 0 0 5 
, 0 0 0 
, 0 0 9 
1 , 5 4 6 
6 , 61.0 
3 , 4 ^ 6 
6 , 0 3 8 
1 2 . 6 1 6 
KAB 
7 . 7 7 2 
, 7 6 6 
3 , 8 0 2 
. 7 3 3 
. 1 3 4 
, 9 1 9 
2 , 9 7 8 
1 , 7 5 6 
1 . 0 6 9 
, 0 0 0 
. 1 1 5 
2 , 0 3 6 
. 7 / 3 
,9fa9 
. 3 . 8 7 3 
, 6 6 ? 
, 0 1 4 
1 , 2 1 1 
J . 2 C 1 
, 0 0 0 
3 , 1 6 7 
3 , 9 0 4 
, 1 1 0 
, 0 0 0 
. 1 6 3 
2 , 0 3 4 
4 . A 5 7 
3 , 1 9 3 
3 , 9 9 2 




3 , 1 9 9 
, 4 6 3 
, 0 7 2 
, 3 1 6 
3 , 0 6 2 
1 , 6 1 9 
, 6 5 5 
, 0 0 0 
, o e i 
,6 fc6 
, 4 9 1 
1 , 0 1 0 
2 , 2 4 7 
1 ,244 
, 0 1 3 
1 . 4 9 3 
1 , 5 7 5 
, 0 0 0 
4 , 3 2 5 
5 , 3 2 2 
, 0 0 8 
, 0 0 0 
,0CO 
1 , 2 2 0 
5 , 0 7 9 
2 , 6 9 9 
3 , 4 5 5 
1 6 , 2 7 4 
HAY 
3 , 6 7 6 
1 . 2 1 0 
2 , 1 9 3 
, 0 6 6 
, 0 3 0 
, 0 6 6 
. « * t -
, 0 6 4 
, C 0 0 
, 0 0 0 
, 0 5 4 
. 1 2 4 
, 0 3 6 
, 9 o S 
1 ,179 
1 ,216 
, 0 0 0 
l . ? 3 2 
1 ,740 
, 0 0 0 
4 , 6 8 8 
6 , 3 4 7 
, 0 0 2 
, 0 0 0 
, 0 0 0 
, 6 5 0 
3 , « ? 7 
2 , 1 2 4 
2 ,5««> 
1 4 , 0 7 4 
JUNE 
8 . 6 S 6 
1 , 9 8 1 
4 , 6 4 3 . 
, 5 6 0 
, 1 0 8 
, 5 7 0 
3,4^<| 
, 7 6 0 
, 0 6 b 
, 0 0 0 
. 1 2 8 
1 , 2 2 7 
, 1 0 9 
, 8 * 3 
2 , 2 6 6 
1 , 9 1 3 
, 0 1 0 
1 , 4 5 8 
1 , 3 3 5 
, 0 0 0 
4 , 7 1 5 
6 , 6 2 0 
, 0 7 1 
, 0 0 0 
, 0 0 0 
1 , 2 5 5 
5 . M l 
2 , 8 2 1 
4 , 1 1 4 
1 3 , 9 2 0 
JULY 
3 , 0 8 7 
1 ,124 
1 ,6^7 
, 0 6 1 
,C4C 
, 0 8 1 
. 6 3 9 
.CIS 
, 0 0 2 
, 0 0 0 
, 0^6 
, I S 9 
, 0 7 ? 
, 6 2 3 
1.0VC 
1 , 1 9 3 
, 0 0 0 
1 ,890 
1 , 9 6 3 
,C0Q 
5 , 0 6 / 
7 , 0 4 1 
. 0 0 1 
, 0 0 0 
. 0 0 0 
. 4 6 ? 
3 , » u 2 
1 . S> i / 
2 , 3 8 7 
1 1 , 9 4 7 
AUG 
7 . C 4 1 
1 . 5 B 1 
0 , 5 4 5 
. ' 3 9 
, 1 0 0 
, 2 « 3 
2 . 3 1 5 
, 0 99 
, 0 0 0 
, 0 0 0 
. 1 0 4 
, 4 6 7 
.CIS 
, JC7 
1 , 2 9 3 
1 . 3 3 6 
, 0 0 1 
1 .470 
1 . 5 0 2 
, 0 0 0 
4 .3C9 
6 , ? 9 « 
, 2 5 0 
, 0 0 0 
, 0 0 3 
1 . 5 9 6 
4 , 1 7 0 
2 . 6 0 0 
3 . 2 2 9 
1 0 , 4 6 2 
SEPT TC^Al 
1 , 4 8 9 5 9 , 6 5 8 
, 6 3 2 
, 7 5 4 
. 0 4 7 
. 0 1 1 
, 0 2 4 
, 4 2 6 
, 0 9 2 
, 0 0 0 
, 0 0 0 
, 0 2 2 
, 0 4 5 
, C 2 1 
, 6 1 1 
, 6 9 9 
, 0 0 0 
t , « 3 5 
1 . 3 4 b 
. 0 0 0 
3 ,6 ' b9 
5 , 2 9 3 
, 0 0 0 
, 0 0 0 
, o c o 
. 5 1 2 
2 .9VJ 
1 , 8 6 6 
2,22* 
9 , 1 9 5 
1 0 , 9 * 5 
3 2 , 0 5 8 
0 , 4 0 3 
, 7 3 5 
«,*2e 
H,T>S 
6 , t 8 7 
3 , 5 9 1 
, 0 0 0 
, 6 8 3 
1 0 . 5 1 1 
2 , 5 0 3 
7 , 5 6 6 
1 1 , 4 6 ^ 
1 0 , 9 4 $ 
1 3 , 2 5 8 
1 2 . 6 4 5 
, 0 0 0 
3 7 , 1 7 1 
5 1 , 0 2 4 
A S K A L PRECJFTTATIC* H * l ) 8 EVAPCTRAfcsPlf lATIC* MINUS STfifAMFLC* HIK'1'5 UNDERFLOW FGUAIS 
CHANCE IN STCPACf rCLALS 1 , 0 0 3 
1 , 0 0 3 
VO 
VO 
Adjustment to Total Precipitation Record of 1.2 
fit* AfcO 3TCPAGE T*PU fCB CAHPCHEEK NEAH FAYETTVILlE GEOKGIA. W*UR YEAH 19*1 (VALCtS IK INCMS) 
ret MCV DEC JAN Fta v*R 
P*fCI^lT*T!CS ?.?6fl 1,354 2,440 2,795 I5,6*j8 8,476 
t r . j M ? * < T r » M f C H C H f s ) 
I ' i T c i f f PT?r>. • ,*>ni , 5 6 6 
J * F I L T p A T l O » C I f 5 E C T 1 . J 3 7 . , 7 5 4 
• FJ -O S » * ' ,CJ4 , 0 0 4 
. r s r > J C 8 .21.3 , o c 3 
f'JRFATE CfTF-hTlCN ,0|,<t , 0 0 4 
Pt*r.rLtyics («ATFSS*fcD I ' C ^ S ) 
\.?l~l7Z .COO . 0 0 0 
u / s - G r * • f r c c * . , c o o 
ser'r>iGt ( • ic&t . , r c e , 0 0 0 
•v'. £ F> H. f • , 0 0 0 , 0 0 0 
• T S f t ^ r i c . ( » » T f - ! H / D H O M ) 
f P f f - V K L S ASfA 
S v ^ ' A ^ E 
1'. 7 F - • I C -
ft •» f. ? F i C » 
TCT iL H O 
, t J 4 
. 0 2 0 
,000 
. ? 2 * 
, ? e i 
. 0 2 0 
,Oo7 
. o c o 
, 1 * 9 
. 2 1 7 
E V A P t T - A ^ S f JUATlC^ f U t f f - S r r D I * C H £ 3 } 
I » . T f P C t F T I C » . 
: » 9 
L?8 
t z s 
C*« 
TCT*L 
f -CT fK7 IAL 
. 7 9 1 
. o c o 




, 6 9 1 
, o c o 
, b : *? 
, ? 7 7 
, 0 0 0 
1 , 4 8 6 
2 , 3 2 * 
. ? 5 9 
i . 9 5 7 
, 0 4 2 
, 0 1 b 
. 0 b ? 
, 4 0 6 
,00C 
,00C 
, 0 0 0 
, 0 io 
,uo 
, 0 0 0 
, 169 
, 3 3 0 
, 2 M 
, 0 0 0 
, 4 ? 7 
. 1 6 2 
, 0 0 0 
, « 5 l 
1 , 3 9 3 
. 2 3 5 
2 , 1 4 ? 
. 1 3 3 
, 0 2 4 
. 1 1 3 
2 . 5 3 2 
, 2 49 
,C00 
, 0 0 0 
, 0 4 1 
,2<i0 
, 0 ) 8 
.»« 
. 4 5 4 
. 2 8 1 
. 0 0 0 
, 4 6 3 
, 2 7 6 
, 0 0 0 
1 , 0 2 1 
1 . 3 9 1 
E ^ C - C F - K ^ T * STCMGES ( P f C v I C t S SUB-AREA INCHES) 
I W C 
5 0 ! 
S»S 
17 J 
t i i f f r l C C E ) 
I Z«fAl U v I A U 


















, 0 5 0 
, 0 0 0 
,C2C 
2 , 4 1 9 
1 . 9 4 6 
1 , 9 4 6 
1 , 9 4 6 
4 , 4 1 4 
. 0 0 3 
. 0 0 0 
, 0 0 0 
1 . 7 J 2 
4 . 2 2 1 
3 , 1 2 9 
3 , 9 1 2 
4 , 8 2 9 
. * 3 5 
6 , 6 n 3 
2 , 1 6 3 
. 2 3 6 
2 , 2 4 9 
7 , 8 9 0 
3 , 2 9 6 
2 , 0 ^ 7 
, 0 0 0 
. 2 3 2 
5 , 7 9 3 
, 6 £ 6 
, 2 1 7 
6 , 9 * 6 
, * 3 4 
, 0 8 0 
, ? ? e 
,6 f t7 
, 0 0 0 
1 ,9 f l 8 
2 , 2 9 5 
,O0S 
, 0 0 0 
, 0 0 6 
2 , 1 0 2 
7 , 8 ) 4 
5 , 2 9 2 
8 ,66 .5 
J 8 . « 4 1 
. 7 / 3 
4 , 3 4 0 
, 8 0 1 
, 1 6 6 
, 9 6 3 
3 , 3 2 9 
2 , 6 29 
2 . 1 6 9 
, 0 0 0 
, l ? 5 
2 , 1 1 1 
. 7 7 4 
,(194 
3 , 9 0 4 
, 6 6 9 
, 0 1 2 
1 , 3 4 1 
1 . 3 C 9 
, 0 0 0 
3 . 3 3 2 
3 , 9 0 4 
, 1 1 0 
, 0 0 0 
. 1 ^ 9 
2 , 7 4 8 
6 , 6 7 3 
3 , f 9 S 
4 , 6 4 8 
2 6 , 1 1 2 
APR 
S , 9 7 4 
1 , 1 4 9 
3 , 6 3 1 
, 4 7 8 
, 0 6 7 
. 3 3 1 
3 , 5 7 6 
2 , 0 9 6 
1 , 7 6 9 
, 0 0 0 
, 0 8 8 
, 6 ^ 8 
, 50S 
1,028 
2 , 3 0 9 
1 , 2 4 9 
, 0 1 1 
1 , 6 6 6 
1 , 6 2 3 
, 0 0 0 
4 , 5 4 8 
5 , 3 2 2 
, 0 0 8 
, 0 0 0 
, 0 0 0 
1 , 6 8 6 
5 . 9 6 7 
3 , 1 1 4 
4 , 2 8 4 
3 0 j 8 3 5 
KAY 
4 , 0 1 0 
1 , 2 3 2 
2 , 4 6 8 
, 0 7 5 
, 0 3 6 
, 0 7 5 
1 , 0 / 6 
, 0 / 3 
, 0 0 0 
, 0 0 0 
, 0 5 9 
, 1 3 9 
, 0 3 7 
1 , 0 1 0 
1 , 2 4 7 
1 ,218 
, 0 0 0 
1 , 9 3 9 
1 , 8 6 4 
, 0 0 0 
5 , 0 4 2 
6 , 3 4 7 
, 0 0 2 
, 0 0 0 
, 0 0 0 
1 , 2 4 3 
4 , 9 6 5 
2 , 6 18 
3 , 1 9 6 
2 6 , 6 9 0 
J U N E 
9 , 4 4 3 
2 , 0 0 1 
5 , 2 7 9 
, 5 9 7 
, 1 3 1 
, 6 05 
3 , 8 6 ? 
. 8 2? 
, 5 3 3 
, 0 0 0 
, 1 4 0 
1 . 2 8 6 
, 1 0 4 
, 8 5 9 
2,3<S8 
1 , 9 3 0 
, 0 0 8 
l ,6c>5 
. 1 , 4 9 5 
, 0 0 0 
5 , 0 9 9 
6 , 6 2 0 
, 0 7 4 
, 0 0 0 
, 0 0 0 
1,731 
6 , 4 3 1 
3 , 6 9 5 
5 , 9 2 9 
2 6 , 5 4 9 
JULY 
3 , 3 6 0 
1 , 1 4 2 
1 , 8 6 5 
• , 0 9 3 
, 0 4 9 
, 0 9 3 
, 7 75 
, 1 7 8 
, 0 5 8 
,0OO 
, 0 5 0 
, 1 6 8 
, 1 1 2 
, 8 8 7 
1 ,2 17 
1 , 2 1 4 
, 0 0 0 
2 , 1 3 6 
2 , 1 3 0 
, 0 0 0 
5 , 4 6 1 
7 , 0 4 1 
, 0 0 1 
, 0 0 0 
, 0 0 0 
. e i J 
4 , 7 3 0 
2 , 4 5 3 
3 , 0 9 2 




5 , 0 9 3 
, 2 5 6 
. 1 2 3 
, 2 6 2 
2 , 4 9 1 
. 1 3 3 
, 0 0 0 
, 0 0 0 
. U 4 
, 4 8 8 
, 0 1 8 
, 7 & e 
1,3KB 
1 , 3 5 6 
, 0 0 1 
1 , 7 0 1 
1 . 6 3 7 
, o c c 
4 , 6 9 5 
6 , 2 9 4 
, 2 5 0 
, 0 0 0 
, 0 0 3 
2 , M S 
5 , « l 7 
3 , 2 08 
3 , 9 2 5 
2 0 , 6 0 7 
S t f T 
1 , 6 2 4 
, 6 3 7 
, « / 2 
, 0 3 0 
, 0 1 3 
, 0 i 7 
. ^ 3 . 
, 0 / 4 
, 0 0 0 
. 0 0 0 
, 0 2 « 
. O b i 
, 0 2 1 
, « • • ! 
. 7 5 7 
, 8 8 3 
,C0O 
1 , 6 1 8 
1 , 4 9 5 
, 0 0 C 
3 , 9 9 6 
5 , 2 9 3 
, 0 0 0 
, 0 0 0 
, 0 0 0 
,84*1 
4 , 2 9 V 
2 , 3 7 8 
2 , 8 t « 
1 0 , 0 1 5 
1CUC 
6 5 , 0 6 1 
1 1 , 0 7 V 
3 6 , 2 2 2 
4 , 6 9 7 
, 8 9 6 
fl.eoo 
2 e , 4 M 
9 , 5 5 4 
7 , 1 7 6 
. 0 0 0 
, 9 6 3 
n . u t 
? , ? 7 5 
7 , C * 3 
2 1 , « i ? * 
1 1 . 0 7 9 
. 1 1 3 
l « , 8 0 7 
1 3 . 4 J 0 
, 0 0 0 
3 9 , C O * 
5 1 , 6 2 « 
AK'.LAl P R E C I P r T A T I O f I * U 8 E'V APCTR AN3PI R ATICW HjNUS 3 T N E A K F L O VIKUS LKOEHKI.OW FQUAi.3 4 , 2 5 0 
C*A».CC IK 8TCSACE ECUAtB 4 , 2 5 0 8 
1Q1 
APPENDIX B 
Adjustment to Larges t Storm of 0.7 
F L C * AhC 1 7 C H G E TAPLt TC* CAHPCREfK hlk* f A Y E T T V l U f c GtCRGJA KATE* YEAR 1 * 6 1 CVALUC8 IK I K C H I S ) 
CCT *GV C£C JAN f t B HAP APR MAY JUKE J L l Y AtG StPT 1 Q U I 
P ^ t C I P l ' T A T I C h 1 , * b 7 1 . 1 2 8 2 . C 3 3 2 , 3 2 9 1 1 . 3 1 4 7,-065 4 , 9 7 8 3 ,3<l2 7 . 6 6 9 2 , » 0 6 6 , 4 0 1 1 , 3 5 3 5 2 , 5 0 6 
I C J E S ( » / t t R « H t e iKCHRa> 
I s T f * e i P T J O , « 9 7 , 5 4 6 , ? 5 9 , ^ 3 0 , 5 2 9 . 7 5 8 1 , 1 3 8 1 , 1 6 4 1 , 9 5 7 1 , 1 0 6 1 , 5 M • , 6 2 0 1 0 , 7 9 2 
!»<FILTfrAT:CN«t ! * fcCT , * 2 6 , 5 5 7 1 , 5 7 8 1 , 7 8 5 5 , 8 c i 3 , 6 2 3 2 , 9 7 8 1 , 9 7 5 A , 3 3 9 1,4<>C 4 , 1 8 9 , 6 5 6 2 9 , 9 0 3 
- f f - C f * S , 0 1 0 , 0 0 3 , 0 3 0 , 1 0 4 1 , 3 7 7 , 6 0 7 , 3 7 9 , 0 4 0 , 4 2 9 , , 0 5 1 , 1 6 4 , 0 1 6 3 , 2 i 0 
- F f t O -SOS , C 0 9 ..; . 0 0 2 , 0 1 0 , 0 1 6 • , 1 3 3 , 1 1 1 , 0 5 6 , 0 2 1 , 0 8 4 , 0 2 9 , 0 7 2 , 0C? , 5 5 2 
SuP-AfE P f T f . N T l O , 0 1 0 , 0 C 3 , 0 5 0 , 0 6 4 1 ,4?S , 7 6 * , 2 3 6 , 0 4 0 , 4 3 6 , 0 5 1 , 1 6 7 , 0 1 4 3 , 2 6 5 
*f*CCL»"TKn (»*TfPS*lD iKfntS) 
LZS-'.7J ,C CO .000 ,516 P*,C03 6;5?2 2..730 2,612 ,726 3,170 ,501 2,1«4 .2*9 *21,<1<I 
t^£-C"S ,163 ,000 ,000 ,551 3,734 1,234 1,339 ,002 ,7S5 ,000 ,05t> ,0/2 7,947 
5^fsif.fcHlC'.fc , *CC ,OC0 ,CO0' ,000 1,1 P. 4 ,590 ,474 ,000 ,012 ,000 ,000 ,000 2,25* 
L"»f.Ŝ f Lf» ,CCf ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 • ,000 ,000 ,000 ,000 
« T 6 e t " F l ! > U * U f c 8 * E D m » " t f ) 
! - f - F t . v i r . e s m . * , 0 2 * , 0 1 7 , f l i 0 , 0 3 4 , 1 6 7 , 1 0 5 . 0 7 4 , 0 4 9 , 1 1 6 , 0 4 2 , 0 9 5 - , 0 2 0 , 7 7 7 
SVsF iCf , C 1 5 ,CC5 , 1 0 6 , 1 8 0 3 , 2 5 9 J . 7 0 C , 4 9 6 , 0 7 2 , 9 i 6 , 0 8 9 , 3 1 7 , 0 ^ 6 7 , 2 0 0 
I s T £ l * K f * , C 1 0 . 0 0 0 , 0 0 0 . 1 2 4 1 , 1 6 7 , 6 1 8 , 4 t l , 0 J5 , 1 4 2 , 0 4 7 , 0 c 9 , 0 1 3 2 , 6 0 6 
t * £ r ? l l > , * ? 6 , 4 J 7 
TCTU K O .'.It , 4 ^ 8 
£ V i » C T « * » > ? H f r A T J C * C»ATlHi>-FD JNCHfSJ 
J « . T F » C t P T l O , 7 4 1 . 6 7 4 
« *» ,C0C , 0 0 0 
I Z S , 6 3 4 , 4 ? a 
, -> . •» < A t /i */ 
, 3 8 7 , 3 6 3 , 4 3 9 ,9 t> l , 9 6 5 , 9 2 4 , 7 6 8 , / 9 2 , 0 7 9 , 5 d 0 7 , * & 0 
, 5 2 4 , 7 0 2 5 , 0 3 2 3 . 3 6 3 2 . C 1 6 1 , 0 6 0 1 . 9 8 2 , 9 7 0 1 , 1 0 0 , 6 3 9 1 6 , 4 4 8 
2 5 7 , 2 7 6 , 5 ? 7 , 6 5 4 1 , 2 3 8 1 , 1 9 0 1 , 8 9 2 1 , 1 7 2 1 . 3 l 5 , 8 7 « 1 Q . 7 9 2 
000 , 0 0 0 . 0 6 6 , 0 1 1 , 0 1 0 , 0 0 0 , 0 0 7 ,CO0 , 0 0 1 , 0 0 0 , 0 7 5 
u : , - J M , - < v , 3 8 7 , 4 1 1 , 6 5 2 1 , 1 7 5 1 , 4 3 6 1 . 6 J B 1 , 3 2 0 1 , 7 4 9 ' ' " " "• 
173 , 7 1 8 , 3 4 7 , 2 2 0 , 3 2 9 , 6 3 0 1 , 1 9 0 1 , 4 5 9 1 , 5 3 6 1 , 1 1 8 1 , 7 3 9 
J«5 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
TCTir 2 , 0 9 4 1 ,5 o H , b 4 5 1 , 0 J 7 l , 8 b S 3 , 0 2 9 4 , 1 4 3 4 , 3 b « 4 , 3 3 6 4 , 6 6 0 
r -CTPsTIAt 2 .4CC 2 , 3 ? 4 1 , 3 9 3 1 , 3 9 1 2 , 2 9 5 3 , 9 0 4 6 , 3 2 2 6 , 3 4 7 6 , 6 2 0 7 , 0 4 1 
l l l l l , V V V , V r * 
1 , 3 0 4 1 , 3 3 7 1 2 , 5 3 1 
1 . 3 0 7 1 , 1 7 3 l l . f t o S 
, 0 0 0 , 0 0 0 , 0 0 0 
3 .S26- 3 , 3 0 4 3 5 , U 2 
6 , 2 9 4 5 , 2 9 3 5 1 . 6 2 4 
I N C - C r - K O T * STCPAGEJ { P f ^ V l C l S £ o b - * R E A JhCHtS) 
I ^ ' C , 1 5 8 , 0 ? 8 , 0 5 0 , 0 0 3 , 0 0 5 , 1 1 0 , 0 0 8 , 0 0 2 , 0 6 8 , 0 0 1 , 2 5 0 , 0 0 0 
SC« ,CCO - , 0 0 0 ,0OC , 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 
9=f? , 0 0 0 , 0 0 0 , 0 2 1 , 0 00 , 0 0 1 , 1 5 4 , 0 0 0 , 0 00 , 0 0 0 , 0 0 0 , 0 02 • , 0 0 0 
L?S , 6 4 1 , 7 i 6 1 , 4 4 ? , 9 2 5 1 , 0 6 5 1 , 5 0 9 , 6 6 4 , 5 3 1 ,K99 , 2 0 8 1 , 2 0 0 , 2 4 1 
U i ' U C C f ) 1 , 7 b ! ' 1 . 3 / 7 1 , 6 6 2 3 , 3 1 9 5,2<}K 4 . 5 5 6 3 , 7 0 3 2 , 4 1 6 4 , t J 2 2 . 2 S B 2 , 8 4 0 1J738 
L ' 2 S ( i H . C * r * L ) 1 , 5 0 3 1 , 1 7 3 1 , 4 6 4 2 , 0 * 6 2,3?fc 2 , 5 1 2 1 * 9 7 8 1 , 4 2 0 2 , 0 9 0 1 , 2 0 1 2 , 1 0 « 1 , 2 0 0 
L / ! ( f I L U ! 5 t ) 1 , 7C« 1 , 3 4 2 1 . 6 3 l 2 . 6 « C 4 , 0 2 6 3 . 0 9 3 2 , ^ 5 6 • 1 , 6 4 1 3 , 0 0 0 l , 5 2 f i 2 ,31)7 1 , 3 9 5 
G«3 6 . 2 7 3 5 , 3 9 7 4 ,6< ; i 4 , 9 9 7 U , 6 Q 4 1 2 , 1 5 3 1 2 , 8 * 3 1 1 , 0 1 5 U . 0 3 1 9 , 4 * 3 8 . 1 V 4 7 , 1 / 5 
A ' « M A L P G E C l P I T M l C f M * U 8 e v * P 0 7 « * K 5 t » ! » A 7 i r . N M K U S STRF-AMKLCH H N 0 8 CNOERFLO EGUALS • 1 , 0 9 8 V-i 
o 
CHANGE IK STCACS ECL 'HS . 1 , 0 9 8 ^ 
Adjustment to Largest Storm of 0.8 
F L O A*C STCftACf TAPLi fC* CA*PCRE"EK NEAR F A U T T V l U E GECRG1A MTE* UAH H 6 J (VAUIF3 Ik INCHES] 
CCT NCV DEC JA^ FFB FAR APR MAf JUNE J L l V AcG SEPT TOTAL 
pSCCIf-I-TlTJCK 1 , 8 8 ? 1 , 1 2 8 2 , 0 3 3 2 , 3 2 9 J1 ,6^« 7 , 0 6 5 4 , 9 7 8 3 , 3 4 2 7 , 6 6 9 2 , « 0 6 6 , 4 6 1 J . 3 5 J 5 3 , 0 8 6 
LC5ES ( * » T f * 5 H C 0 INCHES) •• - • 
r K T L f ' ' F P T T f ' ' , 8 9 7 , 5 u 6 , ? 5 9 , 2 3 0 , 5 2 9 , 7 5 8 1 , 1 3 8 1 , 1 8 4 1 , 9 5 7 1 , 1 0 6 1 , 5 6 1 , 6 2 8 1 0 , 7 9 2 
i K F l L T f - A M C ^ - C I P f C T , 9 ? 5 , S 5 6 1 , 5 6 7 1 , 7 7 5 5 , 7 3 9 3 , 5 5 4 I,SUV l , 9 7 l « , 2 7 1 1 , 4 8 5 4 , 1 5 5 , 6 5 8 2 9 , 5 9 9 
- F M > S * i , C l l , 0 0 3 , O i l , 1 0 9 1 , 5 3 3 , 6 2 1 , 3 V 5 , 0 4 1 ,«4<» , 0 5 2 ' , 1 / 4 , 0 1 6 S,«.J6 
- F « r > af;s ,CCV , 0 C 2 , 0 1 0 , 0 16 , U 2 , 1 0 9 , 0 5 6 , 0 2 1 , 0 * 5 ' , 0 2 9 , 0 7 3 , C 0 8 , 5 6 0 
SJt-FtCL c t . I F N T I C N . C l l " , C 0 3 ,.053 , 0 3 7 ' 1.5<i3 , 7 6 9 , 2 4 7 , 0 4 1 , 4 5 7 , C 5 2 , 1 7 7 , 0 1 9 3 , 5 2 4 
P E f c f f L A T K * ( * i T t S 5 H £ 0 I ' . C i - t S ) 
1 7 C - V 7 E . 0 0 0 , 0 0 5 , 6 i a 1 , 9 9 6 6 , 6 ^ 0 2 , 7 6 2 2 , 6 2 3 ,-7 6 6 3 , 2 0 7 , 5 4 2 2 , 2 5 6 , 3 0 1 2 1 , 7 6 2 
1 7 ^ - C - J , 1 6 2 #0CO , 0 0 0 , 5 6 9 ' 3 . 6 6 7 1 , ? 9 7 1 , 3 3 9 , 0 0 7 . ,7<J3 , C 0 0 , 0 7 2 , 0 7 2 6 , 1 7 7 
ftffcKAOC SICCE ,CCC , 0 0 0 , 0 Q.C , 0 0 0 1 , 2 7 9 , 6 3 5 , 4 6 3 , 0 0 0 , 0 0 7 , 0 0 0 , 0 0 0 , 0 0 0 2 , 4 0 3 
L ' » C * * K ( ' » , C C C , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 C 
S T i f j - H f * f *ATf l«3KEC I K C t J J 
I " - ' K P ' V I C L 5 APEA , C 2 8 . 9 1 7 , 0 3 0 , 0 3 1 , 1 7 6 , 1 0 5 , 0 7 4 , 0 4 9 , 1 1 6 , 0 4 2 , 0 9 5 ,C2C , 7 6 6 
S-;-*f*r-t t n * ,005* , 1 1 3 , 1 8 7 3 , 7 ) 5 1 , 7 5 1 , 5 2 1 , 0 7 5 ,9 t i4 , 0 9 3 , i u , 0 2 e 7 , 8 2 8 
: s t ? u f i . C . , C t 9 , 0 0 0 , 0 0 0 , 1 1 7 1 , 0 9 0 , 5 7 9 , 4 J 4 , 0 1 3 , 1 2 7 , 0 1 0 , 0 0 9 , 0 1 2 ?., * U 
e * S * ' F l . t > , 5 ? ^ , « 3 7 , 3 6 7 , 3 6 5 , 4 4 4 , 9 8 9 1 , 0 0 9 , 9 4 6 • , f t07 , 8 0 6 , 6 9 5 , 5 ? 4 h.CO"* 
T C l i L FLC* . 5 7 8 , « 5 9 , 5 3 1 ,*%"3 S>.«25 3 , 4 2 4 2 , 0 1 8 1 .C84 2 . 0 J 4 , 9 8 2 1 , 1 3 8 , 6 * 2 1 9 , 0 2 9 
FVi* ,CTP*K«PI*AriG»' (HU*«.«rf D INCHES) . ' • 
1 O f f - C i ^ T I O . 7 * 1 , 6 7 4 , 2 3 7 , 2 7 6 , 5 ? 7 , 6 5 4 1 , 2 3 8 1 , 1 9 0 1 , 8 9 2 1 , 1 7 2 i , 3 l 5 , 8 7 6 \t ,T>* 
S«S ,0CC , 0 0 0 , 0 0 0 , 0 0 0 , C 5 « , 0 1 1 , 0 1 1 , 0 0 0 . 0 0 7 , 0 0 0 , 0 0 1 . 0 0 0 , 0 6 8 
w/S , 6 3 1 , 1 f i 5 , 3 7 6 , 3 9 1 , 6 ) 6 1 , 1 1 8 1 , 3 6 2 1 , 5 5 ? 1 , 2 6 1 1 , 0 5 7 1 , 2 2 3 1 , 2 1 1 1 1 , ^ 4 2 
I Z S ,7«.<s , 3 5 7 , 2 3 1 , 3 4 8 ,6-37 1 , 2 5 2 1 , 5 3 3 l . M O 1 , 1 6 2 1 , 6 1 e» 1 , 3 6 7 1 , 2 2 2 U , J 0 « 
G«5 ,0CC , 0 0 0 ,00C , 0 0 0 , 0 0 0 , 0 0 0 ,CO0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,O0C , 0 0 0 
T C T U 2 , 1 2 0 1 , 5 1 5 ,Huu 1 , 0 1 6 1 . H 5 * 3 , 0 3 5 4 , 1 4 4 4 , 3 5 ? 4 , 3 ? 2 0 , 6 4 5 3 , 9 0 7 3 . 3 6 7 3 5 , 1 2 6 
PCTEKTIAL 3 , i C C 2 , 3 2 1 1 , 3 9 3 1 , 3 9 1 . 2 , 2 9 5 3 , 9 0 4 5 , 3 2 2 6 , 3 4 7 6 , 6 2 0 7 , 0 4 1 6 , 2 9 4 S . 2 9 3 5 1 , 6 2 * 
fcKp-rp„*CMH S T C ' G E S (FfcPWCL'S SuB-ARtA INCHES) 
I^TC , 1 5 6 , 0 2 8 , 0 5 0 , 0 0 3 , 0 0 5 , 1 1 0 , 0 0 8 , 0 0 2 ' , 0 6 8 , 0 0 1 , 2 5 0 , 0 0 0 
•1Z , 0 0 0 , 0 0 0 , 000 , 0 0 0 , C fi 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
«s;s , c c c . o o o , 0 2 3 , 0 0 0 , o o 2 , t 6 i , 0 0 0 , 0 0 0 , 0 0 0 , o o c , c o 2 , o c c 
L7« . 6 4 4 . 7 1 6 1 , 3 4 4 , 8 4 9 1 , 0 0 0 1 . 3 b 9 , 7 9 0 ,4 f lo , 6 2 2 , 1 8 0 1 , H 7 , 2 l 3 
t / £ f s l C C f ) 1 , 7 2 0 1 , 3 4 1 1 , 7 1 4 3 , 3 a ? 5 , 3 4 3 4 , 5 5 4 3,6fc0 2 , 3 7 7 4 . 1 0 7 2 , 2 2 3 2 . B 3 2 1 , 6 9 2 
l Z 5 < A U l v I * U I .« *78 1 , 1 4 3 1 , 5 4 3 2 ,Ch4 2 , 3 5 « ? , 5 1 6 1 , 9 7 6 1 , ^ 1 2 2 , 0 8 2 l , t 7 7 2 , 1 1 1 1 , 1 7 3 
LZS ( H l L l S l C f ) 1 . 6 t C 1 . 5 0 8 1 , 6 8 5 2 , 6 3 7 4 , 0 9 1 3 , 1 0 4 2 , 4 5 3 t , o 3 . 3 2 , 9 6 3 1 , 4 9 6 2 , 3 7 « 1 , 3 7 0 
0 » » fc,27C 5 . 3 V 5 4 , 6 l f i 5 , 0 2 8 1 1 . 8 9 2 1 2 , 5 1 0 1 3 , 1 7 0 1 1 , 2 8 8 1 1 , 2 6 0 9 , 6 J 9 8 , 3 9 2 ? , J H 6 
1 N M A L P b F C T H T A T I C K Klf-ufl £VAPOT«AKSPIf lATICN MINUS STHEAKFIC* K J M I S UNDERFLOW EQUALS » 1 , 0 6 7 j _ , 
o 
CHANGE i s 3TOAGF. fCOALS - 1 , 0 6 7 U 
Adjustment t o Larges t Storm of 1.1 
f L O AKD 5TC>4Cr TAPLf fCP C A K P C S E C K NfAR F A Y E T T V I U E CFORGJA KATfR YEAR 1 9 * 1 ( V A L U M I * U G h U S ) 
CC1 NCV DEC J A * Fffl *AR APR HAY JU*E JllY AUG 3f PT T O l A l 
f f t C r f l T A T i C N 1 . 8 6 7 1 . 1 2 6 2 , 0 3 3 2 . 3 2 V l3 . *>0« 7 , 0 6 5 0 , 9 7 8 J , 3 0 2 7 , 8 6 9 "2 ,806 6 , « 0 1 1 ,553 5 0 , 7 9 8 
i C S ' i <k*TffrS^FO It-CUB) 
I N T i t - r f f - T ! C . . .F97 , 5 « 6 , ? 5 9 , 2 3 0 . 5 2 9 , 7 5 8 1 ,138 1 ,180 1 ,957 1 ,106 1 ,561 , 6 2 8 1 0 , 7 9 2 
I K F I L T ^ A T J C K - C U ' F C T , V J 6 , 5 5 3 1 . S i? 9 1 .71 1 S , 3 c 5 3 , 3 3 0 2 , 6 0 6 1 ,936 0 , 0 6 5 i,0<45 « ,C2« , 6 0 * 2 8 , 2 7 0 
mfhTj* $P5 • , 0 1 0 , 0 0 0 , 0 3 5 , 1 3 5 1 . 93q , 6 6 } , 060 , 0 5 1 , 5 0 6 , 0 6 4 , 2 l t , 0 2 1 4 , 1 0 2 
. H C » J>CS . O i l " ,0C? , 0 1 1 , 0 1 6 , 1 6 6 , 1 0 6 , 0 5 7 , 0 2 3 , 0 8 6 , 0 3 1 , 0 7 8 , 0 0 8 , 5 9 3 
• \ , «F*Cf frfcTFMJCN , 0 1 0 , 0 0 0 , 0 6 5 , J 06 2 , 0 3 6 , 8 5 0 , 2 6 8 , 0 5 1 , 5 1 8 , 0 6 0 , 2 l * , 0 1 6 0 , 2 5 6 
> 
?£PCCUAYKK | H T f t S * - f O J \ C h f 8 ) 
UlS-171 .CCC- . 0 0 0 . 5 9 2 1 , 9 0 0 6 , 5 9 0 2 . 6 6 ? 2.5<i3 , 7 6 6 3 , 0 6 3 ,5t<» 2 , 1 7 2 , 2 9 2 2 1 , 1 5 6 
l Z 2 - f r S . 1 6 9 , 0 0 0 , 0 0 0 , 5 5 9 • 3 , 9 2 0 1 , 3 3 9 1 , 3 0 5 , 0 0 0 , 7 0 7 , 0 0 0 , 0 3 9 , 0 / 0 « , U / 
* r fc s» i f. f RJCGF . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 1 , 1 8 3 , 6 3 3 , 0 2 9 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0CC 2 , 2 * 6 
i-^lfUFlC* , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,00C , 0 0 0 , 0 0 0 , 0 0 0 
J H f « - M . ( H <*ATF63HeO I^tHfcS) 
I " P F > H l w S A^CA , f - 2 " , 0 1 7 , 0 3 0 , 0 3 0 , 2 o ! , 1 0 5 , 0 7 0 , 0 0 9 , 1 1 6 , 0 0 2 , 0 9 5 , 0 2 0 , 8 1 1 
t^ftCt ,C?2 , 0 0 7 , 1 « 0 , 2 3 1 5 , 3 6 5 1 ,912 , 6 1 6 , 0 9 ? 1 ,127 , 1 1 9 , « 2 7 , 0 3 0 1 0 , 0 9 6 
I - . t ^ U f h ,CC« , 0 0 0 , 0 0 0 ' , 0 9 8 , 9 5 0 , 5 3 0 , 306 , 0 1 0 , 0 9 9 , 0 3 2 , 0 0 5 , 0 0 8 2 , 0 9 « 
B * U F I C > , 5 5 0 , 0 5 7 ,U0b , 3 7 9 , 4 5 0 1 ,015 1 ,026 , 9 5 9 , 6 1 5 , M l . 6 9 5 ,59J 8 , 1 5 9 
TCT4C H O . 6 0 6 , 0 8 1 , 576 , 7 o 3 6 , 9 ? 0 3 . 5 6 6 2 , 0 t 2 1 ,115 2 , 1 5 7 1 ,003 1 ,222 , 6 5 3 2 1 , U l 
tVi»rTf-Av;^tH4TI0h (*ATFf<SnfC Ii\Crf3) 
I'.TfSffPTICN .701 ,670 ,237 ,276 ,5^7 ,650 1,238 1,190 1,892 1,172 J,3l5 ,674 10,792 
«*« ,0OC ,000 ,C00 ,001 ,092 ,010 ,015 ,00O ,010 ,000 ,001 ,000 ,1J« 
l<?« .630 ,0«3 ,375 .391 ,feo3 1.119 1,360 1,552 1,256 1,655 1,223 1,270 11,9:9 
IZS .706 .356 ,230 .300 ,630 1,239 1,513 1,586 1,138 1,773 1,328 1,19? 12.C8J 
c - s ,coo , 0 0 0 ,00c . , 00c , 0 0 0 , 0 0 0 ,oco , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,oco ,oco 
TCTH 2 . 1 1 7 1 . 5 i 3 , 8 0 3 i , 0 ! l 1 ,856 3 , 0 7 7 0 , 1 2 6 0 , 3 2 8 0 , 2 9 8 0 , 6 0 0 3.«*b6 3 , 3 « 1 3 0 , 9 2 » 
PC1F.KTIAL 3 . 0 0 0 2 , 3 2 0 1 ,393 1 ,391 2 , 2 9 5 3 . 9 0 0 5 , 3 2 2 6 , 3 0 7 6 , 6 2 0 7 , 0 0 1 6 , 2 9 0 5 , 2 9 J 5 1 , 6 2 4 
f H - C F - f C M H 8TCfrAGE8 ( F f S v J C U S'Jfj-ARE* JNCHtS) 
INTC , 1 5 8 , 0 2 8 , 0 5 0 . 0 0 3 . 0 0 5 , 1 1 0 , 0 0 8 , 0 0 2 , 0 o 8 , 0 0 1 , 2 5 0 , 0 0 0 
S'JS . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 . 0 0 0 . 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 »,000 , 0 0 0 , 0 0 0 
S^I , 0 0 0 , 0 0 0 , 0 3 0 , 0 0 0 , 0 l 2 , 1 9 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
L7J ,fc39 , 7 1 3 1 ,328 ,Ky9 1 ,060 1 ,37b , 7 9 0 , 0 7 9 ,H22 , 1 7 9 l , ! l 2 , 2 l 2 
L ? 8 f f c l C G n 1 , 7 2 0 1.3D0 1 ,691 3 .273 5 . 0 3 1 0 , « 7 5 3 , 6 5 1 2 , 3 o 5 3 . 9 7 S 2 , 1 3 6 2 , ? 1 6 1 ,615 
l ? 3 ? H U V T A l ) 1 . * 7« 1 .102 1 ,521 2,0«O 2 , 3 9 8 2 . 0 6 5 1 ,908 1.3S? 2 , 0 / 9 1 ,161 2 , 1 0 2 1 .16 6 
L / ! > r * r U 8 I C M 1 ,660 1.50"/ l . H l 2 , 626 0 , 1 ^ 9 3 , 0 2 0 2 , 0 ? 6 1 ,611 2 , 9 0 1 1 , 0 / 7 2 , 3 1 8 1 , 3 * * 
5 -S 6 , ? / C 5 , 3 9 5 0 . 6 J 6 0 , 9 6 2 1 1 , 5 9 6 12.21-5 12,7<»9 JO,910 1 0 , 7 8 3 9 , 2 3 1 7 , 9 / S 6 , 9 / 7 
A ^ M U PhlZlPnniL* P I M , 8 fVAHOTRAS3PIRAT1CN MIMJ8 STf iFAMf tO K I M S UKOFRFLO* FCUAL3 »1«290 J_J 
o 
C«^M I* STCRACE ECXAlS - 1 , 2 9 0 * » 
Adjustment t o Larges t Storm of 1.2 
Flf> AM) STCHGf TAPLC f C* CAHPCKEEK KF.Af* FAYE7TVIILE GEORGIA KATER YEAR 196) (VALUES I* iKChEl) 
ret KCV OEC JA*. 
P^lCl^HflCU 1 . £ 6 7 1 , 1 2 8 2 , 0 3 3 2 , 3 2 9 
if.sfs f»ATfc;Hfc I N O E J ) 
W f t - ' l M I t * ,tf*7 ,<3Ub 
U F J L T * * T i O - 0 ! * E C T ,9 j fc , 5 5 3 
- F * ! > S & 3 , C l l i , 0 0 1 
- F S O . J C 9 , : i t . , 0 0 2 
B l ' ^ A C t P F T E H I O , C J 1 •'" , 0 0 1 
P F r C r L * U t K ( h i T f f c f i f P O I f f t - E S ) 
1 7 ^ - L 7 E . ,C0C , 0 0 1 
L ? W , » i , l t 9 ,CC0 
S F i ^ j r f H £ G c ,C 0C , 0 0 0 
C C F ^ I C * , see ,coo 
S * f c E A " F l O ( r i T f f r J K F O U C K E ) 
I ^ ^ f c ' r v j f c S * P f A , C i > , 0 1 7 
S l ' i U f E , C?2 , 0 f 7 
^ T t - H C ^ ' ,CCfc , 0 0 3 
M ^ K C * , 5 5 0 , 1 5 7 
T " r * t , F l C « , 6 C t , " 8 1 






T : T A L 
PCTcNTjAt 
, ' M 
,coo 
. «3C 
. 7 * 6 
,CC0 
? , 1 1 7 
3 . 1 C 0 
, 6 7 4 
, 0 C 0 
, 1 6 3 
, 3 5 6 
, c c o 
1 . 5 l 3 
2 , 3 ? 1 
, ? 5 9 
1 , 5 2 9 
. 0 3 5 
, C 1 1 
, 0 6 5 
, 0 3 0 
, : i c 
,ooc 
, 106 
, 5 7 6 
. 2 3 7 
,0-00 
, 3 7 5 
, 2 3 0 
, 0 0 0 
, A « 3 
1 , 3 9 3 
, 2 H 
1 ,711 
, 1 3 5 
, 0 1 6 
. 1 0 6 
, 5 9 2 4 ,9«<l 
, 0 0 0 , 5 5 9 
• ,CC0 , 0 0C 
, 0 0 0 , 0 0 0 
, 0 3 1 
. 2 3 1 
, 0 9 e 
, 3 7 9 
, 7 1 3 
. 2 7 6 
, 0 0 1 
. 3 9 1 
, 3 4 4 
, 0 0 0 
1 .011 
1 ,391 





LZSf f tTCCE) 
• L Z S ( * L U V M O 
L 7 6 { H ? L t S I C E ) 
c-s 
, 1 5 E 
, 0 0 0 . 
. o c o 
, * 3 « 
1.7^1? 
1 , 1 7 * 
1 , 6 f i 0 
, 0 ? e 
, 0 0 0 
,oco 
. 7 1 3 
1 . 3 * 0 
1 , U 2 
1 .3C7 
, 0 5 0 
,OO0 
, 0 3 0 
1 . 3 2 3 
1 . 6 9 1 
1 , 5 2 1 
1 . 6 6 3 
, 0 0 3 
, 0 0 0 
, 0 0 0 
, e i 9 
3 , ? 7 3 
2 , 0 3 d 
2 , 6 2 6 
6 . 2 / 0 5 , 3 9 5 4 , 6 1 6 0 , 9 6 2 
FEB 
H . J 7 1 
. S 2 9 
5 , 2 9 1 
1 , 9 9 8 
, 1 7 7 
2 , 1 0 3 
6.,6fcfl 
3 , 9 5 1 
1 , 1 9 2 
, 0 0 0 
, 2 1 0 
5 , 6 5 9 
, 9 « 2 
, 1 5 1 
7 , i e 5 
. S 2 7 
, 0 9 7 
, 6 0 1 
, 6 3 2 
, 0 0 0 
1 , 8 5 6 
2 , 2 9 5 
, 0 0 5 
, 0 0 0 
,01*1 
1 , 0 6 9 
5 , 4 5 9 
2 , l Q 9 
1 , 1 M 
1 1 , 6 5 1 
MAR 
7 , 0 6 5 
, 7 5 e 
3 , 3 2 9 
, t 6 3 
, 1 0 6 
, 8 5 5 
2,6-76 
1 , 3 5 ? 
, 6 4 5 
,0CC 
, 1 0 5 
1 , 9 1 3 
, S H 
1 , 0 2 2 
3 , 5 * 1 
, 6 5 4 
, 0 1 1 
1 , 1 2 0 
1 , 2 1 0 
, 0 0 0 
3 , 0 2 6 
3 , 9 0 1 
, 1 1 0 
, 0 0 0 
, 1 9 4 
1 , 3 7 5 
1 , 1 7 5 
2 , I t S 
3 , 0 2 0 
1 2 . 2 9 6 
APR 




, 0 5 7 
, 2 6 6 
2 ,51 .3 
i , '3C5 
, 1 2 9 
, 0 0 0 
, 0 7 1 
, 6 1 6 
, 3 1 6 
1 , 0 3 2 
2 , 0 6 3 
1 . 2 3 8 
. 0 1 5 
1 , 3 6 0 
1 , 5 1 3 
, 0 0 0 
1 , 1 2 6 
5 , 3 2 2 
, 0 0 8 
, 0 0 0 
, 0 0 0 
, 7 9 0 
3 , 6 5 1 
1 , 9 1 3 
2 , 1 2 6 
1 2 . 6 1 9 
MAY 
3 . 3 4 ? 
l . l f t i -
1 , 9 3 3 
, 0 5 1 
. 0 2 3 
. 051 
, 7 6 6 
, 0 0 0 
, 0 0 0 
, 0 0 0 
, 0 4 9 
, 0 9 7 
. 0 1 0 
,9fc4 
1 . 1 2 0 
1 . 1 9 0 
, 0 0 0 
1 , 5 5 2 
1.SB6 
,GO0 
1 , 3 2 8 
6 , 3 4 7 
, 0 0 2 
, 0 0 0 
, 0 0 0 
, 1 7 9 
2 . 3 4 5 
t , i 9 2 
l . 6 l l 
i O , 9 7 1 
JUNE 
7 , 8 6 9 
1 . 9 5 7 
1 , 0 6 5 
, 5 0 8 
, 0 6 6 
3 , 0 6 3 
. 7 1 7 
, 0 0 0 
, 0 0 0 
, U 6 
1 , 1 2 7 
, 0 9 9 
, 8 1 9 
2 , 1 6 1 
1 , 8 9 2 
,01*0 
1 , 2 5 8 
1 . 1 3 8 
, 0 0 0 
1 , 2 9 8 
6 , 6 2 0 
, 0 6 8 
, 0 0 0 
, 0 0 0 
, 3 2 2 
3 , 9 7 5 
2 , 0 7 9 
2 . 9 4 ! 
1 0 , 6 3 5 
JLLV 
2 , 8 0 * 
1 , 1 0 6 
1 , 4 1 * 
, 0 6 4 
, 0 3 1 
, C 6 1 
. S i ' 
, 0 0 0 
, 0 0 0 
,CO0 
,Cu2 
t » m 
, 0 3 2 
, « 1 5 
1.C07 
1 , 1 7 2 
, 0 0 0 
1 , 6 5 5 
1 . 7 7 3 
, 0 0 0 
1 , 6 0 0 
7 , 0 1 1 
, 0 0 1 
, 0 0 0 
, 0 0 0 
. 1 7 9 
2 , 1 3 6 
1 , 1 6 1 
1 , 1 7 7 
9 , 2 7 5 
Al'C 
6 , « 0 1 
1 . 5 6 1 
1 , 0 2 4 
, *n 
, 0 7 3 
. 2 1 * 
2 , 1 7 ? 
, 0 3 9 
, 0 0 0 
, 0 0 0 
, 0 9 5 
. 1 2 7 
.COS 
. 6 9 9 
1 , 2 2 5 
1 , 3 ) 5 
, 001 
1.H23 
1 , 3 2 3 
, 0 0 0 
3 , 6 6 3 






l , \ t t 
2,3l« 
6.CIS 
1 , 3 5 3 
, * 2 8 
, 6 s 6 
. 0 2 1 
, 0 0 8 
, 0 1 3 
, 2 9 ? 
, 0 7 0 
, 0 0 0 
, 0 0 0 
, 0 2 0 
, 0 3 1 
, 0 0 3 
, 5 9 a 
, 6 5 6 
, 3 7 4 
, 0 0 0 
1 , 2 7 0 
1 , 1 9 7 
,coc 
3 , 3 - » l 
5 , 2 9 3 
, 0 0 0 
, 0 0 0 
, 0 0 0 
. 2 1 ? 
1 . 6 1 5 
1 , 1 6 8 
1,J«>4 
7 , 0 0 9 
TCTAL 
3 5 , 3 6 3 
1 0 , 7 9 2 
2 3 , 2 5 5 
1 , 1 6 7 
,6C4 
4 , 3 0 7 
2 1 , 2 1 9 
6 , 1 9 7 
2 , 2 o 7 
, 0 0 0 
, M 9 
1 0 , 5 9 1 
2 , 1 0 9 
8 , 1 9 2 
2 1 , 7 1 2 
1 0 , 7 9 2 
.13** 
1 1 , 9 1 3 
1 2 , 0 8 1 
,coo 
3 4 . S 3 0 
5 1 , 6 2 4 
A * M A l P f c f C l P I T A T I O fl*>li EvAPOT«AK5PIPATICN * I K U 3 STREAMFLCK NIKUS UNDERFLOW EUUALS - 1 , 2 7 1 





Adjustment to Streamflow of 0S8 
- t . ... i»«n ZTnHi.Gr TAf-cr *CM CAVPCPEEK NEAH FMYCTTy iL l . r G r O R G i * WATEK t t A U l « f t l -»V iLUE<;XN" T N r n £ S V 
/^ •^Ci i ' - rTATI f iM 
t O s C , , W . T £ P 5 ' f c o ' I ; * r n E S ' i 
l i i . t . i . ^ T I C i 
~trr."Li; K i t : crs--} rare 
" -FRO.v £ 0 5 
C*J..FAC(.- urTr?uion 
re.:,c L -TlcU ( *4 r*- KS .^ J i"CM<-<;) 
- • - 1 - 7 ; - . r .S " ( . 0 0 " .-tfnrr 
1 / . - , -> ' . ^ 5"> . i-iOO 
v-K'.-.E". WTJO?' .(1O1 .oori 
. . ' . - c f i .O* . JiOo . 0 1 0 
ST ,f .,M L O * < WATrw'jHf ,, I r . U i i . ' r ) 
— - p - ~'„ vinus ARVA 
<il« r CF 
" : - i > L f-l.Ct'* 
f .A • Ur Lwy, 
" T~ I 'A I F L O * 
t v v '/< -.-.<",>• TH :TT»" 
r:- ;;. (t ,'Tro-< 
"" ;;.. , " ' 0 , , 
- " 1 / , 
f t .TrAL 
£1. . - . r . 
r •; i c 
. ?=st . .D" ,C) 
L y - i L L . J V I A L J 
:;TH 5T.">*A&rs ( r e - k V l c J q LrUi-APEA I Olf . ' - - ) 
-?. l . - i . P« r rT i> IT . ' . T lO i ^ J " U S PvAP0Tr7AnbHl«ATTOr« MlUfIS STPrTiv^PLOw MlNi iS i)NrjC.KH.O«r F U l i A l i 
.-HA-.O?' 1'< f,T0«Ar,p EnU/u.*; - . 7 ^ 1 — - -
- . 7 * 1 
Adjustment t o Streamflow of 1.2 
FLO* ANO STORAGE TABLE FOR CAMPCREE* NEAR FAYETTVIU.E GEORGIA WATER YEAR 196l (VALUES !*» INCHES* 
OCT NOV 01 £C JAM . FE?J uAR APR MAY JtKjE JULY AUG S F P T TOTAL 
P M ^ C I P I T A I I O U l . c 0 7 1 . 1 2 8 2 . 0 3 3 2 . 3 2 9 1 3 . 0 4 0 7 . 0 6 5 4 . 9 7 8 3 . 3 4 2 ? . * 6 9 2 . 3 0 6 6 , < t O l 1 , 3 « ? 3 5 * , ? 3 % 
t;:<:£G i « A r tMjk i t ' j INCHES) 
lliT£l:CL'r>Hv.t . 6 0 7 .t«*6 . 2 5 9 . 2 3 0 . 5 2 9 . 7 5 8 1 . 1 3 8 1 . 1 8 4 1 . 9 5 7 l ' . l O f t l i M l , f t 2 8 1 0 . 7 9 * 
I ^ F i L T H A f I C t . . - O l uECT . 9 2 b .556 I . 5 6 7 1 . 7 6 5 5 , 6 4 9 3 . 5 3 9 2 . 9 3 t » 1 . 9 6 4 4 , ? 7 4 1 . 4 7 ( 1 4 . 1 5 0 » 6 5 4 8 9 . 4 5 f t 
- ' - . - ( . j ^ 
s«s . 0 1 1 . 0 o : j . 0 3 1 . 1 1 2 • 1 . 7 . 1 5 , 6 ? 5 . 4 0 1 , 0 4 3 . 4 4 3 . 0 54 . 1 7 5 , 0 l « 3 , 7 0 6 
-rli'j'A SOS . 0 0 9 . 0 0 ? . 0 1 ' ) . 0 1 6 . 1 * 1 . 1 1 0 ' . 0 5 6 . 0 2 2 , o 8 5 , 0 3 0 . 0 7 4 , 0 0 * , « * 7 
SU^F.-C<- M T C f i T IO'i . 0 1 1 • 0 0 3 . C 5 3 . 0 9 0 1 . 8 & 9 . 7 9 3 . 2 5 0 , 0 4 3 . 4 5 6 . 0 5 4 . 1 7 0 . 0 1 5 3 . M 5 
P £ > C O P T I O N '?.-,'AT unsHto if;cM-:s) 
<;/'--wZ'-i . • COO . 0 0 0 . 5 9 2 1 . 9nf> 6 . 7 54 9 . 7 2 0 ?.sa3 . 7 1 5 3 . 1 1 9 , 4 9 \ 2 . 1 1 0 , ? « 5 2 1 . 2 A & 
L ^ . - v ^ S " . l ' j l . 0 0 0 . 0 0 0 ' . 5 3 1 3,eo5 1 . 3 5 9 1 . 3 3 6 , 0 0 0 . 7 5 6 . 0 0 0 . 0 4 3 . 0 6 9 A . 1 4 0 
S,t_'-r*.0'I i«iL/Ci£ .oct .vOO , 0 0 0 . 0 0 0 i.^no . 6 9 7 . ' 1 9 7 ,oou . 0 0 4 . 0 0 0 . 0 0 0 , 0 0 0 *.4<»a 
:j.*--"'£r.F'-0i" ¥ . 0 0 0 .000 .ooo . 0 0 0 .f»oo . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 , 0 3 0 . 0 0 0 . 0 0 0 . " 0 0 
S T f F ' V - V L ' . ^ ' t - A T t ftc^er/ X'Jeiif.S} 
I1- ' ;e.r y 1 JJ-> Aiti. A . C 2 8 .017 . 0 3 0 . 0 - 3 4 . 1 9 3 . 1 0 5 . 0 7 4 . 0 4 * • 1 1 6 . 0 4 2 . 0 9 5 ' , 0 - 0 .<V03 
c ; !>f .̂ ^ [J . 0 1 . ' . . 0 0 5 • I t * . 1 0 4 4 . 6 3 a 1 . 7 6 0 . 5 ? 7 . 0 7 * . 9 8 1 . 0 9 7 . 3 4 5 , 0*»* A , " " ^ 
p ; r ; , - n . v.i . o n - j . 0 0 0 • O'JO . I M 1 . 1 0 7 . 6 2 0 . « » \ 0 . IMA . 1 2 1 . 0 4 1 • ooft . O i l 2 , 4 ^ 4 
i-. A j.L(-LO.j , b l v . '> .* 2 , • ^ 3 , 3 r i / l . 4 * 3 . 9 0 i v 1 . 0 1 3 , 0 4 a .«»07 , • 1 0 5 • 6 9 0 .5=17 7.«J*.0 
TOTAL FuOi> . b /? . 4 5 3 . 5 i 7 . b 9 ' i 6 . 3 7 ; 3 . 4 7 9 2 , ( 1 3 2 l | 0 9 0 2 . 0 2 6 . 9 3 4 1 » 1 3 4 ,6«*ft 2 0 , O 0 f < 
fcvA>-^Tt'A(;>i
;i.«AI'lOfi ( w A f t KHMI D I N C i ^ S ) 
I i . ' I s . r tCt . ; i 7I0N . 7 4 1 . 6 7 4 ,?3r . 2 7 6 . 5 . 5 7 . 6 5 4 1 . 2 3 8 1 . 1 9 0 1 . P 9 2 1 . 1 7 2 U 3 1 5 , A 7 4 1 0 . 7 9 2 
C !•'- . 0 0 0 .uOO .o&o . 0 0 0 . 0 77 . 0 1 2 . O i l . 0 0 0 . n O S . 0 0 0 . 0 0 1 , 0 0 0 , 1 0 9 
U ^ . M 4 . 4 * 7 , 3 B 6 . ' • 1 3 ,6u'* 1 . 1 8 2 1 . 4 4 1 1 . 6 4 4 1 . ^ 2 3 1 , 7 5 5 1 . 3 1 0 1 . 3 4 ? i ? . « ; 6 2 
L*:; . 7 1 7 . 3 ' * 7 , ? 2 U . 3 . ? P , 6 j 9 1 . 1 9 9 1 . 4 6 7 1 . 5 4 1 1 . 1 1 9 1 . 7 4 3 1 . 3 0 ? 1 , 1 7 0 1 1 . - » 7 ? 
C«. J . 01J 0 • COO .coo . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 , 0 0 0 . 0 0 0 . 0 0 0 . 0 0 * . 0 0 0 
TCfAt. 2 1 . 0 9 3 1 . 5 G B . P . 4 5 1 . 0 1 7 1 . 8 r , 7 3 . 0 < : 7 4 . 1 5 7 4 . 3 7 ^ *,V*2 4 , 6 7 1 3 . 9 ? * 3 , > R 6 3 5 , 2 3 5 
K ; ! = . ; < T K L 3 . 4 0 0 2 . 3 2 M 1 . 3 9 3 1 . 3 9 1 2 . 2 9 5 3 . 9 0 1 5 . 3 2 2 6 . 3 4 7 6 . 6 2 0 7 . 0 4 1 6 . 2 9 4 5 , 2 9 3 5 1 , 6 2 * 
F.i.[ - O r - M O . i l H STcRAOES <p£r<vrous 'JU'J-AREA INCHES) . 
Ir . fC . 1 5 * . 0 ? f t , n 5 0 . 0 0 3 . 0 0 5 . 1 1 0 . 0 0 8 . 0 0 2 , f>68 . 0 0 1 . 2 5 0 . 0 0 0 
r»L»'S . 0 0 0 .ceo .c'™ . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 .nOO , 0 0 0 . 0 0 0 . 0 0 0 
S * 3 . 0 0 0 . 0 0 0 . 0 2 3 . 0 0 0 . 0 ^ 6 . 1 6 5 . 0 0 0 . 0 0 0 , n 0 0 , 0 0 0 . 0 0 ? , 0 0 0 
t ; Z S .CAD . 7 1 5 1 , 4 4 1 ; . 9 3 1 1 . 1 3 4 1 . 5 1 2 , f l 7 0 . 5 3 5 , Q 0 5 . 2 1 0 1 . 2 0 5 , 2 U 3 
L / - J ( r . I U J t J 1 . 7 ^ 3 1 . 3 « 0 1 , 6 W 3.2Q<4 5 , 4 6 0 4 . 5 3 2 3 . 6 9 5 2 . 4 0 U «*. 1 1 0 2 . 2 7 S 2.f lO c» 1 . 7 1 9 
L . / ' » < A t . U i ; V l A u ) 1 . 6 G 4 1 . 1 7 S • 1 . 4 7 4 2 . 0 « 7 2 . 4 l 0 2 . 1 9 5 1 . 9 7 1 1 . 4 1 4 2 . 0 f l 7 1 . 1 9 6 2 . 1 0 4 1 . 2 0 ( 1 
L ^ ' i l n l L L ^ I O t ) 1 . 7 1 0 i . 3 4 4 1 . 6 2 1 2 . 6 3 6 4 . 1 9 7 3 . 0 6 8 2 . 4 5 3 1 . 6 3 6 2 , q ( U . 1 . 5 2 3 2 . 3 3 R 1 . 3 * 9 
G*S 6 . 2 7 3 5 . 3 9 b 4 . 6 2 ? ! • • . 9 7 3 1 1 . 9 3 0 1 2 . 7 1 9 1 3 . 3 7 4 1 1 . 4 4 9 1 1 . 3 4 6 9 , 7 1 3 8 , « t 0 0 7 , ^ * 9 
Af,;,UAL P^EClPITATIOri WIr.US E V ^ P O T R A M S P I R A T I C N M I N U S STREAMFI OW M I N U S UNDERFLOW EQUALS - 1 . 0 0 9 
CMAfiGc IK STOftAOfc fc/itiALS - 1 . 0 0 9 00 
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APPENDIX D 
Calculated 20-Year Average Potent ia l Evapotranspiratlon 
H : C * AKC fiitf.ttil tA i fLf fC* C ' ^ C R E L K NEAR' F A Y f c T T V l L U GECfcGlA . WATFR YEAR 1 9 * 1 ( V A U C J I N l * C h * ! » 
( C I NCV DEC J A * FEB Hif? APR MAY JljKE Jl)L> AwG SEPT 1 0 U L 
J P E C f l T m C K 1,«67 1,526 2,033 2,329 l3 .0o0 7,065 <l, *» 7 S 3,34? 7,669 2,606 6,«C1 1,3*3 5a,J3« r u i t r i ' P ' i i i i J » c « » 
r s ^ s t«- iTrRs»-fc ! * < > f 8 > 
l ' t » f n r f c u e s • , 9 3 9 
I ^ I L T ^ T i r K - C I f f CT ,«7fc 
mff-rn s«s , r « 3 
» f « c - s.cs , t j c 
! . f c ? A r f flt'Tfcf.TK»« . C I 3 
FFCCLATIfM {«.*T*f iShfD J * C r E 3 ) , 
l ;2«- i 7S .COO 
li:--r.*t ,1^7 
Sf F s**t.| * !CGE ,CGC 
0 *• 5 f . V • L f • • , .CCO 
, 5 3 7 , 2 5 1 , 2 1 6 , S c 7 , 7 7 0 1 , 1 7 8 1 , ? 8 8 2 , t * t 1 , 1 9 9 1 , 7 6 1 ,6«»5 1 1 , 5 1 1 
, 5 5 9 1 , 5 3 6 1 . 7 3 4 5 , 4 3 0 3, i>95 2 , 7 7 1 1 , 6 6 0 3 . 9 6 * * . 1 , 3 9 6 3 . 8 4 5 , 6 * C 2 7 , S O ? 
, 0 C 5 , 0 J 5 , ! 2 3 1 ,»5<* , 6 6 9 ,iJt>b , 0 4 3 , 4 7 6 , CS1 , 2 0 0 , 0 1 c 5 , * ^ 3 
, 0 0 2 . O i l ,o"l6 , 1 5 6 , 1 0 2 . 0 ^ 5 . 0 2 1 , 0 6 2 , 0 2 8 , 0 7 5 ,0tt> , 5 * 5 
, 00b , 0 6 5 , 1 0 1 1 , 9 1 3 , 6 6 1 , 2 8 7 , 0 * 3 , 4 6 7 , 0 5 1 , 2 0 4 , 0 J i 4 , 0 * 8 
, 1 * 7 , 6 2 6 1 ,976 6 . 8 u 2 3 , 0 1 1 2 , 5 8 3 . 8 1 6 3 , 0 1 8 , 5 5 1 2 , 2 5 8 , 2 7 7 2 2 . 3 0 6 
, 0 0 0 , 0 0 0 . 6 6 0 4 , 1 9 1 1 ,769 1 ,234 , 0 0 0 , 5 7 1 , 0 0 0 , 0 3 6 , 0 0 0 8 , M * 
, 0 0 0 , 0 0 0 ,CC0 1 ,657 , 9 6 0 , 4 / 6 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 3 , 0 9 3 
, 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,00C , 0 0 0 , 0 0 0 , 0 0 0 
j T P r - i - f a * <«A7F^8Hfp U C K 3 ) 
t - H ' ^ . T ^ S A»fA .C28 , 5 ) 7 ,C30 , 0 3 4 , 1 9 3 ,1C5 , 0 7 4 , 0 4 9 , 1 1 6 ,C42 , 0 9 5 ,02C , « 0 3 
$::UftCt ' , 0 2 0 ,CC<> , 1 4 1 , 2 2 6 4 ,8oC 1 .933 , 6 1 4 , 0 8 0 1 , 0 5 6 , 0 9 1 , 4 0 1 , 0 2 7 9 , 4 0 2 
I». T f A*'l C i. ,CC6 ,.-500 ,C03 , 1 1 4 , 6 9 5 , 5 6 5 , 2 6 5 ,00B , 0 5 9 , 0 1 2 , 0 0 2 , 0 0 1 i , "* «i I 
f i ' i f F i r v , 5 U , « ? l , 3 7 4 ,36ft , 4 5 0 1 ,088 l . f . 9 5 1 , 0 1 9 , 6 6 1 , « 3 0 , 7 1 ? ,5«J5 8 , J l 8 
TCTi t H C » . 5 6 1 ,«<i7 , 5 4 5 , 7 4 0 6 , 3 3 6 3 , 6 9 1 2 , 0 6 7 1 , 1 5 7 2 , 0 9 5 , 9 7 5 1 , 2 1 0 ,64T 2 C , * 7 0 
I vju-f,7»A» & P I M T I C A (UltPfrtO I ^ C ^ f S ) 
J ' . T t c r f P T I C - , 7 8 9 , 6 3 5 ,?S3 , 2 6 4 ,5-54 , 6 6 6 1 ,266 1 ,296 ? , 1 3 0 1 , 2 5 1 1 ,516 ,ftV« 1 1 . 5 1 1 
S-5 .CCC ,CCC , 0 0 0 , 0 0 1 , 0 5 2 , 0 1 5 , 0 1 5 , 0 0 0 • , 0 0 9 , 0 0 0 , 0 0 2 »000 , 0 9 5 
•Hi ,tcS , 3 8 « , 3 0 2 ,3<*C , t t jO , 8 2 3 1 ,152 1 , 4 0 9 , I , 2 l « 1 , « C 1 . 1 , 1 2 6 1 ,078 1 0 , 2 5 4 
L / i , £ 3 1 , 3 ? 5 , 2 5 4 , * l 6 ,5 t ,7 1 ,?04 1 ,690 1 ,870 1 , 3 4 9 1 ,854 1 , 4 6 5 1 , 2 0 3 l 3 , C 2 t 
f > « • .CCC , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,CO0 , 0 0 0 ,00C , 0 0 0 
Tr.TAL ?,??? 5 , 3 4 3 , 6 0 9 1.02C 1,5( ,3 2 , 7 ? 6 4 , 5 2 2 4 , 5 7 6 4 , 6 6 4 « , 5 o 7 « ,13C 3 , 1 7 2 3 « , 8 8 7 
PCTFMJAL 3 , 4 9 0 2 , 0 1 0 1 , 2 6 0 1 ,370 l .c f iO 3 , 4 3 0 5 , 2 2 0 6 , 7 0 0 7 , 1 9 0 7 , 0 0 0 6 . 5 E 0 b . 1 JO 5 1 , 2 8 0 
£VC-r P - v ^ T * STCMCtS ( f - i ^ v I C t S ; t ' f i - *»EA INCHES) 
T.TC , 1 5 1 ,C52 , 0 5 0 , 0 0 1 , 0 l 4 , 0 9 9 , 0 1 0 , 0 0 1 , 0 5 5 , 0 0 1 , 2 5 0 , 0 0 0 
<CS , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
S'S ,00C , 0 0 0 , 0 3 1 ,C0C , 0 0 7 , 1 8 6 ,C00 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 2 ,0d0 
U7S . 6 ) 9 , 6 5 0 1 , t 0 9 , 6 7 1 , 8 6 3 1 ,^98 , 6 3 8 ,SJ3 , 6 2 5 , 1 4 1 , 6 8 7 , 1 8 5 
L ^ . f M C C f } j . 6 3 3 1 , 4 3 3 i f , 0 0 0 3 . 5 J 9 S , 5 o ? 4 , 5 3 1 3 , 7 2 0 2 , 1 7 1 3 , 5 5 0 1 , 7 9 6 2 , 3 9 7 1 ,358 
l / S * A l l l ¥ l * l > 1 , 3 9 * 1 , 2 3 0 1 .83? 2 . 0 7 0 2 ,Uh9 ? ,4V6 ? , 0 0 9 1 ,304 2 , 0 3 2 1 , 0 7 1 1 ,957 1 ,107 
U s O I U M C f ) 1 ,597 l , 4 r ; 3 J,97ft ? ,6C0 4 , J « 5 3 , 1 1 5 . 2 , 4 9 6 1 ,507 2 , 7 5 8 1 , 3 5 9 2 , 1 5 5 1 , 2 1 6 
C'S t . ? 7 3 5 . 3 9 7 4 , 6 2 1 5 , 2 3 4 l 3 , 0 j 3 14 .C28 1 4 , 7 1 / 1 2 , 5 9 9 1 1 , 9 9 4 1 0 , 2 b 8 8 , t 6 4 7 , 6 2 6 
i*i>,lH HJ>ECTPT7A7ICK M M i ! E V Af-OT«AN5P I k ATICN H I K U 8 STkEAMFLCh KINDS UNDERFLOW FQUAlS » l , 1 2 2 > j 
H« 
CHA»-C£ ! * 3TC3A6E r c t i t S - 1 , 1 2 2 O 
ran jsvapotranspiration 
K C f AKC ITCfiiCE TAPLE FCP CAuPCKtEK NFAR FAYETTVIUE GtCMGIA fcATER YtAH J9M (VALOrS IN ISCHtS) 
CCT KCV OEC JAN Fte MAR APR MAY 
PORCIPITATICN t .867 1,12« 2,053 2,329 l3i040 7,065 «,978 3,342 
ICSFS f»ATFfis*F.D l*CMt) 
TVTFPftPT K"* ,9?9 
I r . F I i . T P A T l O - D r . f C T , fc98 
. r <• C * SfiS , C 1 G 
. F r C * 653 , C 0 9 
s i f -PACf s e T f N T i r * . , c i o 
, M 7 
,5 fc2 
, 0 0 4 
. 0 0 2 
, 0 0 4 
F f P C C L A T J f H , (*.ATE»3*fcO J r .CHfS) 
t ? S - L 7 t ,CCC . 0 9 4 
l ? S - r ^ ! • , 0 6 0 ,CC0 
f t f A S E F ICCF . C CC , 0 0 0 
i V . t J f l C i , ( C C , 0 C 0 
• T f F i - F U . f f r i T c f c S ' i F ' ; I K t t t ) 
j - jTFt .vrci .9 «feu . c ^ e , 0 1 7 
f ' J t - f ' i C f , C I " , 0 C 7 
I M *> f i. r.» , c o i . ?*, oo 
M S F f l f o , « 1 8 , 3 i * 7 
l C1 i I. H C w , 4 fc f , 3 / 0 
t V * P C T B « r 5 ? ! « . A T r C («ATfc f i - 6 ' J fC J K H f r S ) 
I».TE«iCtPTlCfc 
S « ! 
C?c 
L ? t 
C»8 
TCTt(. 
P C T E K T I A L 
, 7 6 2 
, : c c 
. 5 3 5 
, 7 0 2 
, c c o 
I . 9 9 ? 
3 . 2 1 C 
. * 5 5 
, 0 0 0 
. 3 7 9 
, 3 0 1 
, 0 0 0 
1 . 1 3 4 
1,9fc0 
, 2 6 9 
1 , 5 6 9 
, 0 J 0 
, 0 1 0 
, 0 4 9 
,251 
, o o o 
, 4 / 3 
, 3 3 4 
, 0 0 0 
1 , 0 5 9 
1 , 7 5 0 
, 1 6 0 
i ,es« 
, 1 10 
. 0 1 7 
, 0 9 0 
, 59S , 2 . 2 3 1 
, 0 0 0 , 6 0 6 
, 0 0 0 , 0 0 0 
,O0C , 0 0 0 
, 0 3 0 , 0 3 4 
. 1 0 5 , 1 9 4 
, 0 0 0 , 1 2 4 
, 3 0 8 . 3 0 1 
, « 4 3 , 6 5 3 
, 2 o e 
, 0 0C 
, 2 3? 
,?az 
, c o o 
, 6 K 9 
, 9 0 0 
Ik,(-„CF-"C''T>- 3 T C M C C 5 (FFFVTCLS SLb-ARfcA ISCr iFS) 
: k T c 
s c s 
«s« 
uz« 
L2« r e ICCL 5 
. i Z S U U t V I A U 
L 7 j f H l U 8 l C T > 
t » l 
,17C 
. c o c 
, c c e ' 
. 7 1 1 
1 . 7 9 7 
j . «• a ' j 
1.791 
. 0 5 1 
. 0 0 0 
. 0 0 0 
. 6 2 7 
1 .S78 
1 .4«0 
1 .57 3 
, 0 5 0 
, 0 0 0 
, 0 2 0 
1 , 3 7 6 
l , e 3 5 
1 , 7 5 3 
l . f i S l 
, 0 0 2 
, 0 0 0 
, 0 0 0 
, * 6 0 
3 , * l 4 
2.2M6 
2 . 9 i C 
t , H 9 5 . 2 6 5 4 , 5 0 7 5 , 2 5 7 
, 3 7 7 
5 . 9 ^ 3 
1 , 7 9 8 
, 1 6 6 
1 , 8 3 2 
7 . 3 c 7 
« . i C 5 
2 , 0 5 3 
, o co 
. 1 9 3 
a , 5 ] * 
1 , 1 7 3 
. 3 9 3 
6 , 2 7 7 
. 3 6 2 
, 0 3 0 
. 3 9 1 
, 4 6 4 
, o c o 
l , ? c 7 
1 .550 
, 0 1 6 
, 0 0 0 
, 0 r 4 
1.0B3 
6 , 0 5 9 
2 , 6 * 6 
5 , 0 7 1 
1 4 , 3 0 6 
, 6 J 3 
3 , 6 0 5 
, 6 5 ? 
. l i e 
.811 
3 , 1 5 2 
1 , 6 4 9 
1 ,204 
. c e o 
, 1 0 5 
i ,e .0 3 
, 7 6 0 
1 , 0 3 9 
3 , 7 2 6 
. 5 4 0 
, 0 0 3 
. 6 5 4 
1 ,118 
, 0 0 0 
2 , 5 1 6 
3 , 1 0 0 
, 1 1 0 
, 0 0 0 
, 161 
1 , 4 5 0 
5 , 1 9 1 
2 , 6 6 9 
3 . 6 3 3 
1 6 . 3 9 0 
1 ,1*8 
2 . 9 9 4 
, 3 e J 
, 0 55 
. 2 2 9 
2 , 7 5 7 
1 .514 
,tlH 
, 0 0 0 
, 0 7 4 
, 4 7 9 
, 4 7 9 
1 ,0 C 1 
2 . 1 2 2 
1 , 2 5 2 
l | i 2 7 
1 ,758 
4 , 3 4 1 
5 , 4 9 0 
, 0 0 5 
, 0 0 0 
, 0 0 0 
, 7 6 9 
3 , 9 4 2 
2 , 1 1 6 
2 .7C5 
1 7 . 4 3 1 " 
l . n f c 
1 ,99* . 
, 0 4 6 
, 0 2 3 
, 0 4 8 
1 . 0 6 7 
, 0 6 3 
, 0 0 0 
, 0 0 0 
. 0 4 9 
, 0 9 0 
, 0 J 0 
1 , 0 2 5 
1 , 1 9 3 
1 , 1 3 8 
, 0 0 0 
1 , 2 4 0 
1 , 5 0 7 
, 0 0 0 
3 , 8 8 5 
5 . 2 B 0 
, 0 0 2 
, 0 0 0 
, 0 0 0 
, 5 4 6 
3 , ISP 
1 , 6 5 3 
2 , 1 6 2 
1 5 , 0 6 3 
JUKE 
7 , 8 6 9 
1 , 6 7 9 
1 , 3 1 1 
. 5 0 6 
, 0 9 2 
, 5 0 9 
3 , 6 2 6 
1 , 0 6 5 
, 2 / 9 
, 0 0 0 
, 1 1 6 
1 , 0 9 9 
, 2 0 9 
, 8b3 
2 , 3 0 7 
1 , 6 2 2 
, 0 0 3 
1 , 0 5 9 
1 , 2 3 5 
, 0 0 0 
3 , 9 1 9 
5 , 5 3 0 
, 0 6 1 
, 0 0 0 
. 0 0 0 
, 6 3 b 
4 , 6 6 2 
2 , 3 6 7 
3 , 6 o 6 
1 5 , 5 6 2 
JULY AUG 
2 , 8 0 6 6 , 4 0 1 
3 I P T TOTAL 
1 , 3 5 3 5 4 , 2 3 « 
1 , 0 5 9 
1 , 5 5 3 
, 0 5 2 
, 0 2 9 
, 0 5 2 
, 6 8 9 
, 0 2 4 
, 0 0 6 
, 0 0 0 
, 0 4 2 
, 0 9 2 
, 0 6 4 
1 ,130 
l . c o e 
, 0 0 0 
1 , 5 2 6 
2 , 0 2 4 
, 0 0 0 
3 , c 4 6 
6 , 6 4 0 
, 0 0 1 
, 0 0 0 
, 0 0 0 
, 2 4 5 
2 , 8 1 0 
1 . 4 9 2 
1 .8 57 
1 3 . 3 7 4 
1 , 5 9 7 
fl.UU 
, 1 7 6 
, 0 7 5 
. 1 7 9 
2 , 4 4 0 
, 2 2 4 
, 0 0 0 
, 0 0 0 
, C 9 5 
, 3 42 
, 0 3 5 
. 7 9 2 
1 , 2 6 4 
1 , 3 5 1 
, 0 0 1 
1 ,047 
1 ,301 
. 0 0 0 
3 , 7 4 0 
5 , 3 7 0 
, 2 5 0 
, 0 0 0 
, 0 0 1 
1 , 1 2 9 
3 , f c 6 
2 , 3 » 5 
2.em 
1 1 . 9 7 5 
, 5 5 9 
. ' 2 3 
, 0 1 7 
, 0 0 * 
, 0 1 5 
1 0 , 0 4 1 
3 0 , 1 9 5 
3 , M 5 
, 5 w « 
3 , 3 2 7 
, 4 4 0 ' 2 4 , 4 0 6 
, 0 9 0 V , 6 ! 9 
, 0 0 0 «. ,Sc6 
, 0 « C , 0 0 0 
, C i C , t 0 3 
, 0 2 P e , ? 6 9 
, 3 3 3 2 , 9 i o 
, 6 9 1 6 . 1 9 9 






















H ' U l P » F C I P r T * T I C r K U U J f V * F O T « A K 3 P I R A T l G N H lMJS S U E A K F L C k HJ.NU3 UNDERFLOW FQUALS 
I 
CHA^C-t !«. STfRACE ECU4L5 , 7 5 6 
. 7 5 7 
H 
Pan Evapotranspiration Adjusted by 1.13 
HO* »*G STCKACE TAPlF fC* C A M P C P C E K NFAK f A Y f T T V I U E G K * G I A . *ATE» YtAH 1961 * V A U C 3 IK i N C H t S ) 
( C T NCV 0£C JAN F'FB M P APR HAY JuNt" J U Y AUG • 3£PT 7UTAV. 
^ r C l P l T A T r i N 1 . ft 8 7 1 . 1 2 B 2 , 0 3 3 2 , 3 2 9 1 3 . OuO 7 , 0 6 5 0 , 9 7 8 " 3 , 3 f t ? 7 , 8 6 9 2 , 8 0 6 , 6 , « 0 1 1 , 3 5 3 "• 0 . ? 3 4 
i r « F i (vATt»5^fcC I ' .CHES) 
i N T ^ s r s V T I C K ' , 9 5 0 , 5 3 3 , 2 7 9 , 1 6 7 , « 0 l , 6 5 0 1 , 2 0 5 1 , 1 6 7 1 , 7 6 1 1 , 0 / 2 l , * 7 9 , 3 * 0 1 0 , « 4 3 
U ? H . T ^ T l C » " C m C T ,C7B , 5 6 9 1,5'46 l , 7 B n 5 , 6 2 6 3 .ft 75 2 . 9 C 8 1 . 9 6 3 «>,257. 1 , 6 1 7 ft,025 , 6 V ) 2 1 , 2 4 3 
• fhr;-' $i$ \cd '-' , 0 0 3 , 0 3 0 , 1 2 7 1 , 8 6 0 , 6 6 7 , « | l ,Oft9 , 5 l S , 0 5 3 , 1 7 8 , 0 1 8 3 . 9 2 1 
- F f r O 8 t S . 0 0 8 , 0 0 3 , 0 1 0 f 0 l 7 , 1 6 3 , 1 0 9 , 0 5 5 , 0 2 3 , 0 8 9 , C 2 9 ,C7« . 0 0 8 , 5 * 7 
3'JSFAf.f F F T F . s T I O , 0 0 9 , 0 0 3 , 0 5 3 , 1 0 1 1 , 9 o 7 .Bftft , 2 3 7 ,0ft'9 , 5 1 9 , 0 5 3 , 1 8 0 , 0 1 * 3 , 9 7 ? 
K » r < : i >7TCs ( » * T f » S H E C J»C*-f£.) 
t Z « - L 7 J .CCC . 0 0 0 , 3 7 5 2 , 1 3 5 . 6 . 9 ? 1 2 , 6 3 8 2 , t 5 ' < , 6 0 3 3 , 2 8 6 ,<i<98 2 . C 6 7 , 3 2 0 2 1 , 6 9 7 
I * « - £ . « , H a , , 0 0 0 , 0 0 0 , 5 u 6 ft,095 1 . 5 3 2 1 , 3 2 9 , 0 0 0 , 6 8 b , 0 0 0 , 0 5 2 . 0 6 2 6 , t 6 5 
S: r '- * C t c iDCE ,PC0 , 0 0 0 , 0 0 0 , 0 0 0 1 , 3 6 5 , 7 d 3 . « e 8 , 0 0 0 , 0 3 9 , 0 0 0 , 0 0 0 ,00C 2 , © 7 * 
• > r f t - L r « . , CCC , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
S»S*A*«FL,(> ( m f * ! h E C I N C H ' S ) 
I^PFRVICCS -**<F» . ,C2F , 0 1 7 , 0 3 0 ,03ft , 1 9 3 , 1 0 5 , 0 7 « ,0 f t9 , 1 1 6 ,0 f t2 , 0 9 5 , 0 2 0 , 8 0 3 
6',^ FACE ,t\d , 0 0 5 , 1 1 5 i ? 2 7 « , 7 5 0 1 . 6 8 3 , 5 f 0 , 0 9 1 1 , 1 2 6 , 0 9 « , 3 a 7 , 0 3 0 9 . 1 5 1 
I ' . T T ^ M C t . iffOC , 0 0 0 , 0 0 0 , 1 1 0 1 , 1 3 1 , 6 5 6 , 3 6 8 , 0 0 5 ,15ft , 0 3 8 ,C0o , 0 1 1 2 . 5 J 9 
feUfflO , 5 2 t , ^ 3 7 , 3 8 * , 3 6 3 ,UUU 1 , 0 « 7 1 , 0 6 9 , 9 9 1 , 8 ^ 7 ,<<5« , 7 3 2 , 6 2 2 8 , 3 1 9 " 
TCTAL f lC i» . 5 7 6 , f t59 , 5 3 2 ,73ft 6.5116 3 . 6 9 3 2 , 0 3 0 1 , 1 3 6 2 , 2 f t 3 1 , 0 2 7 1 , 1 8 1 , 6 8 3 2 0 , 8 1 2 
E W P C ' P / i f . S H M H C * ( » m * 5 > F . D H C ^ t S ) 
I S T F P r t P T I C n , 7 ? « , 6 7 3 , 2 5 6 , ? l 5 , 3 8 8 , 5 5 5 1 , 3 1 0 1 , 1 6 9 1 , 7 1 0 1 ,12f t 1 ,U3« , * i 6 1 3 , ^ 3 
5 ' 5 , 0 0 0 . 0 0 0 . 0 0 0 , 0 0 0 , 0 3 9 , 0 C 5 , 0 0 6 , 0 0 0 - ,00f t , 0 0 0 , ^ 01 . 0 0 0 , Q 5 " 
• L7J > ! < • , f tJ3 , S 6 6 , 2 9 9 ^ 8 3 1 , 0 6 0 1 , 6 2 5 l , 5 l ? 1 , 2 3 0 1 , 7 •) J 1 , 2 2 8 1 , 3 7 1 1 2 , 2 0 9 
l i t ,7fc6 , 3 2 1 , 3 3 7 . , 2 4 0 , f t77 1 , 1 0 6 1 , 71B 1 , 3 / 6 1 , 0 9 8 1 , 6 6 5 1 , 2 0 5 \,i** 1 1 , 7 2 9 
0 * 5 • . 0 0 0 . 0 0 0 , 0 0 0 ' , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 ,O0O , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 Q 0 
TCT i l . 2 . 1 6 3 1 , « 2 7 1 , 1 2 9 ,7bft 1 , 3 8 7 2 , 7 2 8 ft,659 ft,056 ft.Oftl 1 , 7 8 0 3 , * 6 7 J . f t f t t 3«,*>J? 
F C T E s T U L 3 . 6 2 1 2 , 2 1 1 1 , 9 / f t 1 , 0 1 5 1 , 7yfi 3 , f t 9 7 6 , 1 9 3 5 , 9 5 6 6 , 2 3 8 7 , i 9 0 6 , 0 5 7 S . 6 1 7 « H , * l f 
f f c O C F - n ^ H S7CPACP8 ( P t P v l C t S SUP-AREA I' .CHES) 
I ' T C , ! fcb ,02«, , 0 5 0 , 0 0 1 ,0Jf t , 1 1 0 , 0 0 3 , 0 0 1 , 0 5 J , 0 0 1 , 2 5 0 , 0 0 0 
3BS ,C0C .COO , 0 0 0 , 0 0 0 ,OoO , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0 
S"« ,0CO , 000 ,02<l , 0 0 0 , 0 0 8 , 1 8 3 , 0 0 0 , 0 0 0 , 0 0 0 ,CO0 , 0 0 2 , 0 0 0 
t * 9 , 6 1 0 . 7 5 3 1 ,«C6 , 8 9 1 l . l f t O 1 , 0 9 9 , 7 6 5 , 5 0 1 , 8 5 2 . 1 5 1 l . i u ? , 1 6 ? 
IM'UltQl) 1 , 7 0 0 1 . 3 5 U l . f t 0 2 3 , 2 8 3 5 . 5 6 7 ft.61ft 3 , 3 1 1 2 , 3 3 6 ft,129 2 , 1 * 6 2 , 7 1 9 1 , S 9 2 
L t S ( « l L t ' V ! H > I . " * * 1 . 1 * 1 t . * 3 « ?.«>7ft 2 , f t 5 l 2 , 5 3 7 1 , 7 2 1 1 , 3 9 * 2 , 0 / M 1 , 1 0 1 1 ,03 f t } v l » « 
L Z S C H l l L f l S M 1 , 6 6 1 1 , 3 2 ? 1 , 3 7 6 2 , 6 1 1 4 , 2 7 6 3 . 1 « 7 , ? ,2 f t« 1 , 6 7 8 3 , 0 1 1 | , « J | J , * » « l , ) M 
C I * , ? 7 f c 9 , 3 9 9 « , 6 2 2 ft,989 l 2 , 3 o 8 1 3 , 2 6 0 1 3 , 6 0 2 1 1 . 8 1 5 1 1 , 6 9 3 J O . U I 8 , H 7 7 , 6 9 * ' 
ANKIAL F P t C l P l T i T t r * ' rit-Ut t V A P 0 T « A K 5 P I » A n C N HISU8 STflfA^FLCH ^ I M i S OKOtRFCOW C3UALI • 1 , 0 1 * (_• 
H» 
CHA»(.t IK »TC»AOe t C l A L S • 1 , 0 1 5 t o 
